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EP 0 407 615 A1 * 

© THERMAL TRANSFER RECORDING MEDIUM. - 

® This invention relates to a thermal transfer re- 
cording medium wherein information composed of 
images or characters is formed on the surface of a 
substrate by thermal transfer and, if necessary, a 
transparent protective layer is provided on at least 
part of the surface where the information is recorded 
via an adhesive layer, characterized in that, said 

adhesive andfcr protective layer functions^ present: * r * :- : 

courrterfeftmg. The combination of the method of ~ 
information recording by means of thermal transfer 
with the protective layer functioning to prevent coun- 
terfeiting exhibits an excellent effect for preventing 
alteration and counterfeiting. 



9 4, 3 4 /I 
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HEAT TRANSFER RECORDING MEDIA 

TECHNICAL FIELD 
The present invention relates to a recording medium 
and, .. more parti culaxJ _ tux. a., heat .^ : tranftf er . recording . 

- medium which is pr efera bly used assart identification 
card, etc. and provides greater security against 
counterfeiting and falsifying, 

BACKGROUND OF THE INVENTION 
10 Conventionally , many types of cards such as 

identification cards, driving licences and membership 
cards carry thereon various items of information to 
provide a disclosure of what the bearers are. Of the 
most importance for ID cards in particular are literal 
15 information such as name and address and a photographic 
image of face— ~ ^ .v - 

One cla&si nal ...techn \ que .for applying ^photograph ,of^ . 
face to each af vvarious cards involves bonding*; it ^to~ at 

- given region of -the, card with an adhesive, - problems with"; 
20 this technique are: that -it is very laborious? it makes 

the surface of the card uneven and so rids it of 
flatness; and it allows the card to be easily 
counterfeited or falsified by the replacement of 'another r- 
photograph of face. 

25 In order to solve .the defect of such an old 

technique as mentioned above , there has been developed a 
sublimation transfer type of imaging technique. 

According to this heat transfer technique, a 
sublimation type of heat transfer sheet formed by 

30 providing onto the surface of a substrate film a layer 
containing a dye sublimable and transferable by heat is 
overlaid on a card substrate , and the assembly is heated 
from the back side of the sublimation transfer sheet with 
a thermal heat to reproduce a photograph of face on the 

35 card substrate simultaneously with printing of various 
letters, characters and so on. Alternatively , these 
characters may be printed in a hot meltable ink type of 
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heat transfer manner. In either case f this technique has 
the advantage of being able to be carried out vitft -a* 
simple thermal printer. Since various items of 
information obtained by the above heat transfer technique 
5 -are less than satisfactory in terms oft-s^k.^ 

rub resistance/ however, the surface of -the photograph, 
etc. is generally provided with a transparent surface 
protecting layer excelling in such properties as rub 
resistance. 

10 Especially because the photograph is formed by 

fixing the dye in the card substrate, the card obtained 
by the above technique is of improved flatness and 
provides greater security against falsifying and 
counterfeiting. Even with , this technique, however, there 

15 is not a little fear that the photograph and other 
information. .may be falsified .or-coimterf ei te^JSy-. removing 
- the. . .protecting flayer by- solvents, ^ acids , bases-, or the, 
like- . .y.t : -^-^ 

- DISCLOSURE OF THE INVENTION^ Z..' 

20 , ,*-«■ It is accordingly aan object of the present invention 
to provide a heat transfer, recording medium best-suited 
for making ID cards, etc. to which greater security 
against counterfeiting and falsifying is imparted/ 

This object is attainable by the present invention 

25 set forth below. 

More specifically, the present invention relates to 
a heat transfer recording medium characterized in that 
some items of information such as a photograph of face 
and characters are carried on the surface of a substrate 

30 by heat transfer and a transparent protective layer is 
provided on at least a part of the information through an 
adhesive layer, if required, ' said adhesive layer and/or 
protective layer functioning to 'provide security against 
counterfeiting. 

35 On or in the adhesive or protective layer of the 

card providing a coating to various items of information, 
there is formed a saf e-f rom-counter f eiting layer 
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comprising a design or other marking , whi ctr r tfnfffr - nafc . 
substantially conceal the above information , thereby 
making it difficult for forgers to reconstruct the design 
or other marking when they intend to falsify or 
5 counterfeit the photography .etc'*..; a Thus F falsifying or 
counterfeiting , if attempted , can immediately be found 
out, making it difficult to falsify or counterfeit the 
card. 

BRIEF DESCRIPTION OF THE DRAWINGS 
10 Figures 1 through 10; 13 through 26; and 28 through 

31 are each a sectional view illustrating a preferred 
embodiment of the present invention/ 

Figures 11/ 12 and 27 are each a plan view 
illustrating a preferred embodiment of the present 
V J IS invention, and 

Figure-" 32 Z is : a sectional vievr pr o viding an 
illustration rja£r^bavr-\ an ::: images , is s printed -.vi±fa^\a^ heat- ^ \. 
transfer sheet. : — ... ' ; * 

BEST MODE FOR CARRYTMT OUT TEE INVENTION 

20 The present invention will first be explained 

generally with reference to the preferred aspects. 
Aspect 1 

The recording medium of the present invention will 
now be explained with reference to the first aspect in 
25 which it is applied to a card. As diagrammatically shown 
in the sectional view of Fig. 1/ some items of 
information such as a photograph of face 2 and characters 
3 are carried on the surface of a card substrate 1 and a 
transparent protective layer 4 is provided on at least a 

if 

j 30 part of the information, thereby making a card. This 

card is characterized in that the protective layer 4 is 
provided thereon or therein with a design 5 (see Figs. 2 
to 4) which does not. substantially conceal the 
information. 

35 Figure 2 is a diagrammatic illustration showing the 

section of one embodiment of the card according to the 
1st aspect of this invention. In this embodiment, the 
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design 5 is formed on the surface of the protectiv^-la^er :; _ 
4. in another example shown in Fig. 3, the pattern 5 in- 
formed between the protective layer 4 and an adhesive 
layer 6. In yet another embodiment shown in Fig, 4, 
i there is provide4-Jfcfae__ desigiv EL faetw^pxi -two -protective 
layers 4 and 4*. -a 

As long as it is provided on its surface with a dye 
receiving layer dyeable with a sublimable dye, the card 
substrate 1 used for the card of the present invention 
10 may be formed of any known material. For instance, use 
may be made of films or sheets of various plastics such 
as polyolefin, polyvinyl chloride, polyethylene 
terephthalate, polystyrene, polymethacrylate and 
polycarbonate. Use may also be made of white, opaque 
15 films or foamed sheets obtained from such synthetic 
v, resins - to which white pigments and ..fillers are added. 
Use_ may furth er ^ be: made . of synthetic^ paper - (based >. an ? ^ 
. palyolef in, -polystyrene /- etcv) 9 fine: papery art or; eoa L tnl ~^ r ,,^ 
paper, cast* coated paper, walls paper, linings- % paper , • 
20 synthetic resin or emulsion-impregnated : paper r r synthetic 
r-~s. rubber latex-impregnated paper-, synthetic ire sin- 

incorporated paper, paperboard, cellulose fiber paper or 
the like. . y - 

Still further, laminates comprising any desired 
25 combination of the above substrate films may be used to 
this end. 

Figure 1 is one preferable embodiment of the card 
substrate 1 according to the 1st aspect of the invention, 
which comprises a center core 7 formed of polyvinyl 
f 30 chloride containing a white pigment and transparent 

polyvinyl chloride layers 8 and 8' laminated on both 
sides of the core 7. At least the transparent polyvinyl 
chloride layer 8, defining an imaging surface, contains a 
suitable amount of a plasticizer to make better the 
35 fixability of a dye. 

The quantity of the plasticizer incorporated is in a 
range of preferably 0.1 to 10 parts by weight, more 
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preferably 3 to 5 parts by weight per 100 parts: weight- 
of polyvinyl chloride forming the dye receiving- layer- ff. 
Too small a quantity of the plasticizer, on the one hand, 
makes its fixability with respect to the sublimable dye 
m'V::^£- so insufficient that abnormal -transfer, cam ormr :in which 
the dye layer of the heat transfer sheet is transferred 
as such during heat transfer. Too large an amount of the 
plasticizer, on the other hand, reduces and softens the 
dye receiving surface and causes the printed image to be 

10 blotted and so become unclear during storage. 

Optionally, the above dye receiving layer 8 may 
contain any desired additives such as coloring pigments, 
white pigments, body pigments, fillers, UV absorbers , 
antistatics, thermal stabilizers and fluorescent 

15 brighteners. 

" ? ; The card- -.substrate 1 may be pre-formed on its 

- surface witlx-rtbe^ required magnetic record i nq .layer -S^ and, ^ 
although not illustrated, an emb ossed or. rpriirtgd patter ns t 
an optical or IC memory, a - bar code - and;- so : on. 
:v;.' fc - 2<T Alternatively, it may be provided with them by heat 
- ''transfer or other systems after the carrying of such 
information as the photograph. 

The photograph 2 to be carried on the card substrate 
1 may be formed with a known sublimation type of heat 
25 transfer sheet in conventional manners. Simultaneously 
with this, literal or other information 3 may be formed 
with a sublimation type of heat transfer sheet. However, 
it is preferred that the literal information 3 is formed 
with a hot melting ink type of heat transfer sheet 
* 30 enabling black letters and characters to be printed at 

high density. Although it is understood that the 
photographic information 2 and literal information 3 may 
be formed with separate heat' transfer sheets, more 
advantageous in view of process efficiency is that both 
35 types of information are formed simultaneously with a 
composite heat transfer sheet including a sublimable dye 
layer together with a meltable ink layer. 
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-The lamination of the protective layer 4= for 
improving the service life or durability of the recorded 
information, e.g., the photograph of face, may be 
achieved by coating and drying a transparent coating 
5 -material, laminating,^ a transearei^,x.^ using* a 

protective layer/heat transfer sheet. ...v. The protective 
layer 4 may be provided over, or on a part of, the 
recorded information at a step separate from the step of 
recording each type of information. In a preferred 

10 embodiment of the 1st aspect of the invention, however, 
use is made of a composite heat transfer sheet in which 
the substrate film is provided thereon with a sublimable 
dye layer of at least one color, a hot meltable ink layer 
of at least one color ajid a protective layer in that 

15 order, thereby simultaneously forming a gradient image 
such as a photographs face ianff a: landscape, a 

monotonous ~ images sucti as characters and -markings and, the 
transparent pr oL e c t xve^ layer ^wxtte Ttfte rsame^lieat transfers 
_ sheet. jef * v-.-: 

2D In order to improve further the safe-from- " 

falsifying/counterfeiting-properties of such a card as 
mentioned above, - the 1st aspect of the invention is 
further characterized in that the protective layer is ,~ 
provided thereon or therein with a design which does not 

25 substantially conceal the above information. 

The above design is preferably located adjacent to 
at least the protective layer, as mentioned above, and 
may be any desired one, as long as it does not conceal 
the recorded information covered thereby. Specifically 

30 but not exclusively, it may be defined by company logos, 
symbol marks, landscapes, abstract pictures, background 
pattern and holograms. In an alternative embodiment, it 
may be a uniform transparent, colored layer or a uniform 
layer having the functions to be described later. In the 

35 present disclosure, therefore, these uniform layers are 
also referred to as the "design" for reasons of 
expediency. 
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One design , which can be visually observed^: TOtfcbou»t. : 
concealing the recorded inf ormation, may be ror r ued at 
relatively low density with pigments , dyes, fluorescent 
dyes, etc* all of high transparency. Another desigir, 
5. „- which cannot be visually^dl sti ngni 5=ihpd -hat^. canv be done 
through infrared/ ultraviolet or" other rays, may be 
formed with infrared absorbers , ultraviolet absorbers, 
fluorescent brighteners, etc. Yet another design may be 
formed with a coloring matter which develops colors by 
3 contacting oxygen (an oxygen indicator). In this case, 
the design comes out by destroying the protective layer 
inside which it is located. 

Preferably,, the design should be formed by any one 
of suitable forming methods selected depending upon how 
5 to form the protective layer. When the protective layer 
: :. is:? formed by ^ filmy ~ lamination r by x wayv of example , the 
desired, design; may be .prer-printed~ oa r the film r wittt.'._ink 
containing such : design forming agents asr already * 
-mentioned. In an alternative - embodiment wherein: ; the 
20^ protective film is formed by coating, it is provided on 
^ n its surface with the desired design after- it has been 
formed. 

In the present invention, the design "should 
preferably formed by a heat transfer technique. In other 

25 words, it is extremely advantageous in view of process 
efficiency to use such a protective layer/heat transfer 
sheet combinations as illustrated in Figure 5-7 by way of 
example, since the design can then be imparted 
simultaneously with the formation of the protective 

30 layer. 

In the protective layer/heat transfer sheet 
combination illustrated in Pig. 5, a substrate film 10 is 
provided on its surface with a release layer 11 at need, 
on which the design 5, protective layer 4 and adhesive 
35 layer 6 are formed in that order. This is then 
transferred onto the surface of the information recorded 
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in the card by the heat transfer technique, whereby the 
card shown in Fig. 2 is provided. 

In the protective layer/heat transfer sheet 
combination showily in Fig. 6, a substrate film 10 is 
S : provided on its.. surface .with a release layer ll_.at need, 
... on which the protective layer 4, design layer 5 and 
adhesive layer 6 are formed in that order. This is then 
transferred onto the surface of the information recorded 
in the card by the heat transfer technique r whereby the 
10 card shown in Fig. 3 is provided. 

In the protective layer/heat transfer sheet 
combination shown in Fig. 7, a subst rater film 10 is 
provided on its surface with a release layer 11 at need, 
on which the protective layer 4 1 , design layer 5, 
15 protective layer 4 and, adhesive layer 6 are formed irt 
that order. This is t ten^t r ans f e r r oata::fche surface of. 
the information^ recorded in the~car&Jby the heat .trans feir 
technique, whereby the ^card sho wa~ .-in Fig^i 4 is pr ov lff edv^ 4 
According to the greseat inventioaras set torttt in: 
ZD the foregoing, on or inbfche„ protective- layer of the. cari: 
prov±ding a coating tor various items of information, 
there is formed the design which does not substantially 
.conceal the above information, thereby making it 
difficult for forgers to reconstruct the pattern when 
25 they intend to falsify or counterfeit the photograph, 
etc. Thus, falsifying or counterfeiting, if attempted, 
can immediately be found out, making it difficult to 
falsify or counterfeit the card. 
Aspect 2 

30 The second aspect of the present invention relates 

to a card characterized in that some items of information 
such as a photograph of face 1 and characters are carried 
on the surface of a card substrate and a transparent 
protective layer is formed on at least a part of the 

35 information through an adhesive layer, if required, said 
adhesive and/or protective layers containing a 
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photosensitive material which does not substantially, 
conceal the information. 

Inside the adhesive and/or protective layers of the 
card providing a coating to various items of information , 
S there is included the . ebotaaens i tna ter i,a 1 which does 
not substantially conceal the above information f thereby - 
making it difficult for forgers to reconstruct the 
adhesive and/or protective layers when they intend to 
falsify or counterfeit the photograph, etc. Thus, 
10 falsifying or counterfeiting, if attempted, can 
immediately be found out, making it difficult to falsify 
or counterfeit the card. 

As described in connection with Fig. 8, the second 
aspect of the present invention provides a card 
15 characterized in that some items of information such as a 
photograph of u face .2 and cha racterg : -3- ~ are .formed on the 
surface of . card..: substrate . 1 .and: a ^ traaspareiLt^. 
protective layer z4 is -provided an at least a part of^fcfae 1 ^ 
•^ information through an adhesive layer 6, if required r ; 
20 said adhesive and/or protective layers 6 and,, 4 containing 
therein a -photosensitive material which does not 
substantially conceal the information. 

As long as it is provided on its surface with a dye 
receiving layer dyeable with a sublimable dye, the card 
25 substrate used for the card according to the second 
aspect of the present invention may be formed of any 
known material. For instance, use may be made of films 
or sheets of various plastics such as polyolefin, 
polyvinyl chloride, polyethylene ter ephthala te , 
polystyrene, polymethacrylate and polycarbonate. Use may 
also be made of white, opaque films or foamed sheets 
obtained from such synthetic resins to which white 
pigments and fillers are added. ' Use may further be made 
of synthetic paper (based on polyolefin, polystyrene, 
35 etc.)/ fine paper, art or coated paper, cast coated 
paper, wall paper, lining paper, synthetic resin or 
emulsion-impregnated paper, synthetic rubber latex- 
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impregnated paper , synthetic resin-incorporated^ p aper , f>\ 
paperboard, cellulose fiber paper or the like. 

Still further, laminates comprising any desired 
combination of the above substrate films may be used to 

- 5 ^ this end. Tir-.^—: * 

Figure 8 is one preferable embodiment of "the card 
substrate 1 according to the instant aspect , which 
comprises a center core 7 formed of polyvinyl chloride 
containing a white pigment and transparent polyvinyl 

10 chloride layers 8 and 8' laminated on both sides of the 
core 7. At least the transparent polyvinyl chloride 
layer 8, defining an imaging surface/ contains a suitable 
amount of a plasticizer to make better the fixability of 
a dye. ^ 

15 The quantity of the plasticizer incorporated is in a 

- range - of preferably ,(QU1. to 10 parte by weight, more 
preferably Z txx. S-par ts -by weight- pernio 0 parte by. weighty 
of rpolyvanylL cixloxx^de^ farming ^thfe dye ^receiving la yer ■ . .8^:.^> 
Too small a quantity of the plasticizer, on the one hand, 

20 makes its fixability T with respect toi~the sublimable dye 
so insufficient that abnormal transfer* can occuc~in which 
the dye layer of the heat transfer sheet is transferred 
as such during heat transfer. Too large an amount^ of the ^ . 
plasticizer, on the other hand/ reduces and softens the ~ 

25 dye receiving surface and causes the printed image to be 
blotted and so become unclear during storage. 

Optionally, the above dye receiving layer 8 may 
contain any desired additives such as coloring pigments, 
white pigments, body pigments, fillers, DV absorbers, 

30 antistatics, thermal stabilizers and fluorescent 
brighteners. 

The card substrate 1 may be pre-f ormed on its 
surface with the required magnetic recording layer 9 and, 
although not illustrated, an embossed or printed pattern, 
35 an optical or IC memory, a bar code and so on. 
Alternatively, it may be provided with them by heat 
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transfer or other systems after the carrying of such 
information as the photograph of face. 

The photograph 2 to be carried on the card substrate 
1 may be formed with a known sublimation type of heat 



with this, literal or other information 3 may be formed 
with a sublimation type of heat transfer sheet. However, 
it is preferred that the literal information 3 is formed 
with a hot melting ink type of heat transfer sheet 
enabling black letters and characters to be printed at 
high density. Although it is understood that the 
photographic information 2 and literal information 3 may 
be formed with separate heat transfer sheets, more 
advantageous in view - of process efficiency is that both 
types of information are formed simultaneously with a 
composite .iieat^ transfer : sheet tmrlndT ng r a ^ublimable dye 
layer together^vith.a .meltable, ink layer ; \ 

The lamination:-.: of : the ; : protective - layer 4 ^fbr^: 
improving the service life or durability of the recorded.. 
. information, .w--e-<j- , the photograph of face, may be 
achieved by coating and drying a transparent* coating 
material, laminating a transparent film and using a 
protective layer/heat transfer sheet. The protective 
layer 4 may be provided over, or on a part of, the 
recorded information at a step separate from the step of 
recording each type of information. In a preferred 
embodiment of the 2nd aspect of the invention, however, 
use is made of a composite heat transfer sheet in which 
the substrate film is provided thereon with a sublimable 
dye layer of at least one color, a hot meltable ink layer 
of at least one color and . a protective layer in that 
order, thereby simultaneously forming a gradient image 
such as a photograph of face and a landscape, a 
monotonous image such as characters and markings and the 
transparent protective layer with the . same heat transfer 
sheet. 



transfer sheet; in conventional 
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In order to improve further the safeHExantT- • i 
falsifying/counterf eiting-properties of such a card as 
mentioned above , the the present invention is further 
characterized in that the adhesive layer 6 and/or^ ? 
c S. - -gzo t ec t i ve lay e r 4*. r ar e . pr&^±jded> .;.fcte;rein,g., with- a 
^photosensitive material which does not" substantially 
conceal the above information* 

By way of example, one type of photosensitive 
materials unlikely to conceal the recorded information 
10 may be generally available coloring materials of 
increased transparency , which can be visually observed 
through visible light , such as pigments , dyes and 
fluorescent brighteners, and may be incorporated into the 
- adhesive layer and/or protective layer at relatively low 

^ J"- 15 concentration. Another type of s photosensitive materials, 

: v ; 4 wtiicft --cannot be r distinguished ^visually but cam be done 

through infrared:. raga r ultxaviol et*:;rays or other _r ays, ? ^ * 
may; include / infrared ^ absorbers^ ultraviolet abs-orbS^rs^ * ^ 
V n fluorescent brighteners^ land so on; *" A 
20 • / \ Preferably, the adhesive and/ac protective m layers 
^' containing the above photosensitive ^mat e rial should be * 

formed by any one of suitable forming methods selected 
depending upon how to form the protective layer \ When ^ < v 
the protective layer is formed by film lamination by way 
25 of example, the photosensitive material may be pre- 
included in that film or the adhesive layer formed on its 
side. In an alternative embodiment wherein the 
protective film is formed by coating, the photosensitive 
material may be pre-included in the coating material used 
* 30 to this end. 

In the 2nd aspect of the invention, the protective 
layer should preferably formed by a heat transfer 
technique. In other words, % it is extremely advantageous 
in view of process efficiency to pre-incorporate the 
35 photosensitive material into the adhesive layer 6 and/or 
protective layer 4 of such a protective layer/heat 
transfer sheet combination as shown in Pig. 9 by way of 
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example, since the -layer 6 and/or 4 can then be frrnm ed. cir: 
the surface of such information as the photograph 2 
carried on the card. 

According to the 2nd aspect of the invention, as set 
s: 5 -.forth in the f or egoxng ^ riir: :adhe^ i ^n^aTnyor- protective 
layers of the card providing a coating to various items* 
of information, there is formed the photosensitive 
material substantially unlikely to conceal the above? 
information, thereby making it difficult for forgers to 
10 reconstruct the photograph and other information when 
they intend to falsify or counterfeit them. Thus, 
falsifying or counterfeiting, if attempted, can 
immediately be found out, making it difficult to falsify 
or counterfeit the card. 
: 15 Aspect 3 

^ ' The third- aspect ~of the present invention relates to 

a: . card characterized jLnr^fchat: some itemsu of x information. ~ 
sircdt as a 1 photog ra p h, of : face and characters- are carried^ 
on the surface of ar card substrate and a transparent 

? -20 :J protective layer is -rf formed on vat least a /part # of the 
t * f> information/ said protective layer being in~ the form of 

an uneven layer. 
- Rather positively making the protective layer of the 

card providing a coating to some items of information 
25 take on an uneven form renders it difficult for forgers 
to reconstruct such an uneven form when they intend to 
falsify or forge the photograph, etc. Thus, falsifying 
or forging, if attempted, can immediately be found out, 
making it difficult to falsify or forge the card, 
* 30 As diagrammatically shown in the sectional view of 

Fig. 10 , the card according to this aspect is 
characterized in that some items of information such as a 
photograph of face 2 and characters 3 are carried on the 
surface of a card substrate 1 and a transparent 

v * 35 protective layer 4 is formed on at least a- part of the 
information, said protective layer being in the form of 
an uneven layer. 
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Figure 11 is a diagrammatical illustration: qg^the^ 
flat surface of one embodiment of the card according to ; = 
this aspect/ in which there is a difference in the 
surface gloss of the protective layer 4. For instance , 
5~ the surface glossiness decreases in t&e jpzdpr of a, V b/ C r > 
d and e. 

In another embodiment shown in Fig. 12 , the 
protective layer 4 r for instance, is notched along its 
profile. 

10 In yet another embodiment shown in Fig. 13/ three 

protective layers are laminated together in such a way 
that their total thickness varies in section. In the 
instant aspect , the protective layers 4, 4' and 4" may 
- all ibe transparent and colored differently with one 

15 another . 

, - " In still aruDtJaer^ embodiment shown : Figure 14/ the 
protective layer - is^ provided., oru . ifcs\ surfaces vi th - _^ 

mintisrcule projections: '15 ~ ~ by ^l-CTrbos si ng f 7. which mayA 
optionally be colored on their^tqps 16. ~r • :> ~- =• - 

20 jgf As long as it is provided on its surface with a dye 
receiving layer dyeabie* with a sublimable dye, the card 
substrate used for the 3rd aspect of the present 
invention may be formed of any known material". Fori-- i v 
instance/ use may be made of films or sheets of various 

25 plastics such as polyolefin/ polyvinyl chloride/ 

polyethylene terephthalate r polystyrene/ polymethacrylate™ i 
and polycarbonate. Use may also be made of white/ opaque 
films or foamed sheets obtained from such synthetic 
resins to which white pigments and fillers are added. 

30 Use may further be made . of synthetic paper (based on 
polyolefin/ polystyrene/ etc.)/ fine paper r art or coated 
paper , cast coated paper r . wall paper , lining paper r 
synthetic resin or emulsibn^impr'egnated paper f synthetic 
rubber latex-impregnated paper/ synthetic resin- 

35 incorporated paper, paperboard/ cellulose fiber paper or 
the like. 
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Still further, laminates comprising any desxrecL 
combination of the above substrate films may be used to 
this end. 

Figure 10 is one preferable embodiment of the card 
substrate 1 according to, the 3rd aspect- o£ Jthe^iitvention, 
which comprises a center core 7 formed of polyvinyl 
chloride containing a white pigment and transparent 
polyvinyl chloride layers 8 and 8' laminated on both 
sides of the core 7. At least the transparent polyvinyl 
chloride layer 8/ defining an imaging surface, contains a 
suitable amount of a plasticizer to make better the 
fixability of a dye. 

The quantity of the plasticizer incorporated is in a 
range of preferably to 10 parts by weight, more 

preferably 3 to 5 parts by weight per 100 parts by weight 
of polyvinyl ciiloride -f ouirrnqr : tire dye -receiving layer 8 . 
do small cpTanfcity o£^ 

makes its f inability with . respect to the sublirnable i dye 
so insufficient thatrrabnorraal transfer can occur in wbich 
the. dye layer of tlie-heat transfer sheet is transferred 
asr such during heat "transfer. Too large an amount of the 
plasticizer, on the other hand, reduces and softens the 
dye receiving surface and causes the printed image to be 
blotted and so become unclear during storage. 

Optionally, the above dye receiving layer 8 may 
contain any desired additives such as coloring pigments, 
white pigments, body pigments, fillers, UV absorbers , 
antistatics, thermal stabilizers and fluorescent 
brighteners. 

The card substrate 1 may be pre-formed on its 
surface with the required magnetic recording layer 9 and, 
although not illustrated, an embossed or printed pattern, 
an optical or IC memory, a '-bar code and so on. 
Alternatively, it may be provided with them by heat 
transfer or other systems after the carrying of such 
information as the photograph of face. 
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The photograph 2 to be carried on the card substrate 
1 may be formed with a known sublimation type of heat 
transfer sheet in conventional manners. Simultaneously 
with thisr literal or other information 3 may be formed 
$ -with a sublimation^ t2pe^o£ heat- transf ft .gjieet^ ; ,Howeyer r 
It is preferred that the literal xnfbrmatioir r 3 "'is formed 
with a hot melting ink type of heat transfer sheet 
enabling black letters and characters to be printed at 
high desity. Although it is understood that the 
10 photographic information. 2 and literal information 3 may 
be formed with separate heat transfer sheets, more 
advantageous in view of process efficiency is that both 
types of information are formed simultaneously with a 
- composite heat transfer sheet including a sublimable dye 

f£/g ■_, J 15 layer together with a:: meltable ink layer* 

r\.^ - The. lamina tiottJi^of :tl the protective layeir 4 for 
improving the- service 1 i f e jctz durability of the . recorded^ 
information^: ; .erg^> tbe~ photograffcrL of face f msyf^ beN 
; ~. achieved by^* coating and : drying transparent?- -coating- 
. 20 material , laminating a transparent sfilm anctn using a 

protective layer/heat .transfer sheets The protective 
layer 4 may be provided over, or on a part of, the 
recorded information at a step separate from the. step ;t>f 
recording each type of information* In a preferred 
25 embodiment of this aspect f however , use is made of a 
composite heat transfer sheet in which the substrate film 
is provided thereon with a sublimable dye layer of at 
least one color, a hot-meltable ink layer of at least one 
color and a protective layer in that order, thereby 
* 30 simultaneously forming a gradient image such as 

photograph of face and a landscape, a monotonous image 
such as characters and markings and the transparent 
protective layer with the same heat transfer sheet. 

In order to improve further the safe-from- 
35 falsifying/counterf eiting-properties of such a card as 
mentioned above, the 3rd aspect of the present invention 
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is characterized in that the protective layers is. rather 
positively formed into an uneven layer* 

The protective layer may be in various desired forms 
inclusive of the above mentioned. ones . In what follows , 
- : ^ -5 ^explanation will be jgade.^ ta&icaJ ty^^ *h wioafarerLcer^tg thg 
- forms already mentioned. ----- 
(1) Uneven Gloss 

When the protective layer is formed with a thermal 
head in heat transfer fashion, the surface glossiness 
10 luster may be varied incrementally in any desired form f 
as illustrated Figure 11 , by varying the energy to be 
applied at suitable intervals or successively. 
Optionally, the surface glossiness may then be varied 
following various designs. 
15 . 1 21 Uneven Profile 

When the protective ~ layer :: ±& cfcransf erred^-with a 
thermal head, : it^, may, he . notched. ~ a Ion g . «ifc&~-> profile ^asJ 
.illustrated in :-.r Figrore . 12 . by way of " example;- 
'-Alternatively, for the same purpose it may be hot stamped 
20 T with a mold having notches along its. profile* 

( 3 ) Uneven Thickness 1 

As illustrated in Figure 13, a plurality of 
protective layers varying in area may be transferred 
separately to vary their total thickness. As already 

25 mentioned, the protective layers may all be transparent 
-and colored differently with one another. To this end, 
transparent pigments and dyes may be used. Furthermore, 
fluorescent brighteners, ultraviolet absorbers, infrared 
absorbers, etc. may be incorporated into each protective 

30 layer. Although the difference in colors cannot visually 
be observed, for instance, it may be clearly 
distinguishable under black' light or with an infrared 
detector, etc. 

(4) Uneven Surface State 

35 As illustrated in Fig. 14 by way of example, the 

protective layer 4, once formed, may again be locally 
provided on its surface with minuscule projections 15 by 
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transfer. For the same purpose, the card may be embossed 
as a whole. The projections 15 may further be colored on 
their tops 16 to make it more difficult to falsify or 
counterfeit the card. 
5 Preferably, the uneven protective laye* according* to 

the 3rd aspect of the present invention should be formed 
by a heat transfer technique. By way of example, the 
protective layer showing such desired unevenness as 
mentioned above can easily be formed by using such a 

10 protective layer/heat transfer sheet combination as 
illustrated in Figure 15. 

Comprising a substrate film 10, a release layer 11 
provided on the surface of the film 10, if required, and 
a protective layer 4 and an adhesive layer 12 provided 

15 thereon, the protective layer/heat transfer sheet shown 
i n , Figure 15 is transf erred^oirto the information- carrier 
surface -of . ttie^eard , wherebgrsacb. a». card as^ shown • inn Fig.». , r 
10 ~ is- "provided* 7t * = %£ " r: - " ■ 

As described with ref erencer ta tbe. 3rd aspectr of the 

2.0- present invention, to rather positively make the 
protective layer of the card providing 1 a coating to some 
items of information take on an uneven form renders it 
difficult for forgers to reconstruct such .an .uneven, j£orgL~ 
when they intend to falsify or forge the photograph of 

25. face, etc. Thus, falsifying or forging, if attempted, 
can immediately be found out, making it difficult to 
falsify or force the card. 
Aspect 4 

The 4th aspect of the present invention relates to a 
30 heat transfer image-receiving sheet characterized in that 
a dye receiving layer is provided on at least one major 
side of a hologram sheet. 

A hologram sheet, which can 1 hardly be made or forged 
by either an individual or a small entity, is provided 
35 thereon with a dye receiving layer, which is in turn 
allowed to carry thereon a personal item of information 
such as a photograph of face. This sheet is then 
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laminated on the surface of a * certain: d*ri~TFiaatfr , 
thereby making its counterfeiting or - falsifying- 
difficult. 

The 4th aspect of the present invention will now be 
i explained with reference to ..preferred embodiments 
illustrated in the accompanying drawings. 

As illustrated in Figs. 16 to 18 , the heat transfer 
image receiving sheet according to this aspect is 
characterized in that a dye receiving layer 22 is formed 

10 on at least one major side of a hologram sheet 21 (see 
esp. Fig. 17). In another embodiment of this image 
receiving sheet, an intermediate layer 23 may be 
interposed between a hologram sheet 21 and a dye 
receiving layer 22, as illustrated in- Fig. 16. The dye 

15 receiving layer 22 may then be formed all over (Figs. 16 
ami 17 ) r or on a parfcr of ~ ( Fig • 18 ) V- tiie ? hologram sheet 
2T ^ When ttie .dye> receivings layer is. -placed ...all. overr the ~ 
hologram sheet asr^sixown in Figs . 16 or 17 , tfre-vdy^- 
-receiving layer should be - so transparent or semi- 

20 transparent that a holographic image can be seen through 
> it- When provided locally as shown in Fig. 18, however, 
the dye receiving layer may not always be transparent or 
semi-transparent^ 

Furthermore, when the image formed on the dye 

25 receiving layer is viewed from the hologram sheet, the 
hologram sheet and intermediate layer should both be 
transparent or semi-transparent, whereas when the image 
is viewed from the dye receiving layer, the hologram 
sheet may not always be transparent or semi-transparent. 

30 The hologram sheet 21 used for the image receiving 

sheet according to the 4th aspect of this invention 
carries a holographic image, which is reproducible either 
by white light such as daylight *or illumination light or 
by specific reproduction light such as a laser beam. One 

35 type of holographic image reproduced by white light such 
as daylight or illumination light has an improved 
ornamental effect, since it can be viewed even in a 
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normal state. Another type of holographic . image 
reproducible by a laser beam makes it easier to detect 
forging or counterfeiting. 

Such a hologram sheet 21 per se is well-knowi\ in the 
art, as set forth _ in greater., detail .iit .^a:>numbqr, . of 
specifications of our prior applications directed to the 
production and exploitation of holograms or in Takeuchi, 
"Printing Information" , No. 3, pp. 17-24 (1986). 

Any known volume or relief types of hologram sheets, 
if they meet the above-mentioned conditions, can all be 
useful in the 4th aspect of this invention. One typical 
example is diagrammatically illustrated in Fig. 19. 

Referring to Fig. 19, the hologram sheet illustrated 
is. constructed from an -assembly of a holographic effect 
layer 24, a hologram forming layer 25 and a support 26 
laminated together successively.,^ 

In order ±xx. make^ such a hologram, .sheet, the support 
film r 26 sucirr as a^ polyethylene fcerephthalate- film 
-:f ir st provided ~on itsr surface with "a:: layer of resin which 
is solid at normal temperature and. capable ^of being 
thermally formed, for^ instance, a layer 25 (ar^hologram 
forming layer) of resin which is solid at normal 
temperature, thermoplastic and capable of being cured 
upon exposure to Ionizing radiations. Then,: a 

holographic plate (not shown) having thereon an irregular 
holographic interference pattern is pressed against the 
surface of the layer 25 to transfer that irregular 
pattern, shown at 27, onto it, followed by curing. 
Finally, the thus transferred layer is provided on its 
surface, now patterned, with the holographic effect layer 
24 formed of a thin film (e.g., an aluminized thin film) 
of material which combines sufficient transparency with 
high reflecting properties .at J a certain angle and is 
different in the index of refraction from the hologram 
forming layer 25. Thus, the hologram sheet may be formed 
in conventional known manners started with conventional, 
known materials. 
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With such a hologram sheet appearing > m JkXL\ 
transparent or semi-transparent as a whole, the 
holographic image can be viewed by reflected light 
through the holographic effect layer or even by 
■ V4 ^ .-- transitu t ted 1 ighfc^hecause , of^ the., hologx ^phi cj jaff ect laye r 
* - 24 being nearly transparent. As a matter of : course/ this 
hologram sheet would be made transparent in the absence 
of that holographic effect layer. 

Although not critical , this hologram sheet may 
10 generally have a thickness lying between about 10 /um and 
about 300 //m. 

In case the hologram sheet 21 is found to be poor in 
the adhesion to the dye receiving layer 22 to be formed 
on its surface, that surface should preferably be primed 
15 or otherwise treated with corona discharging. 

The dye" receiving layer 22 f orme<f on the surf ace of 
" the : above hologram. TSlieet . is to. receive a subli-mabl^^dye 
comi ng from a heat-" transfer sheet and m a t re tain air i juage 
formed thereby. 

20 The resins for forming the dye receiving layer, - for 

: example , may ' r include polyolef xnicr resin *"* such as 
polypropylene; halogenated polymers such as polyvinyl 
chloride and palyvinylidene chloride; vinyl polymers such 
as polyvinyl acetate and polyacrylic ester; polyester 

25 type resin such as polyethylene terephthalate ; 
polystyrene type resin; polyamide type resin; resin based 
on copolymers of olefins such as ethylene and propylene 
with other vinyl monomers; ionomer; cellulosic resin such 
as cellulose acetate; and polycarbonate. Particular 

30 preference is given to vinylic resin and polyester type 
resin. 

In order to obtain the heat transfer image receiving 
sheet according the fourth aspect of this invention , such 
a resin as mentioned above , together with the required 
• - 35 additives, may- be either dissolved in a suitable organic 
solvent into a solution or dispersed in an organic 
solvent or water into a dispersion. Then, the solution 
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or dispersion is coated on at least one major side'of the 
hologram sheet through the intermediate layer 23 , .if : 
required, by suitable forming means, e.g., gravure 
printing, screen printing or reverse roll coating with a 
S gravure plate. Finally, the- dye y receivi ng ■ •> layery is 
formed by drying. 

When forming the above dye receiving layer, use may 
additionally be made of ultraviolet absorbers or 
antioxidants in order to improve the light resistance of 
10 the image to be formed. 

Although not critical , the thus formed dye receiving 
layer may generally have a thickness lying between 1 /m 
and 50 /urn. Preferably, such a dye receiving layer should 
be in continuous form. However, it may be in 
15 discontinuous form achieved by using a resin emulsion or 
a 6 f spersxon • : \ ■ „. . : v fc ~' 

Basically, , f the heat transfer: image receivings sheet. „ 
according to the 4th aspect - of this inve ri t To ujr — 
f constructed as mentioned above, may sufficiently be used 
20f: as such. More preferably, however, the dye receiving 
-layer according to this aspect should- contain a release 
agent in order to impart improved releasability to the 
heat transfer sheet. Preferable release agente.?-3Bf^p^-™*- 
include silicone oil, phosphate type surface active 
25 agents, fluorine type surface active agents and so oa. 
The most preference is given to silicone oil. 

Furthermore, the intermediate layer 23, if required, 
may be provided between the hologram sheet 21 and dye 
receiving layer 22 of the image receiving sheet according 
30 to this aspect of the present invention. For instance, 
when there is a poor adhesion between the hologram sheet 
and the dye receiving layer, that intermediate layer may 
be formed of a resin of improved adhesion. When the 
hologram sheet is likely to be attacked on its surface 
35 while the dye receiving layer is formed, that 
intermediate layer may be formed of a water-soluble resin 
or a water-dispersible resin as a protective layer. 
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Additionally , it may be formed of a resin having" iw]>r live d, 
cushioning properties as a cushioning layer sa as ta 
enhance printability at the time of heat transfer. The 
material f of. which the intermediate layer is to be 
•■•■5 -formed, may be selected dependixt^. upon, ii^putpase. 

The heat transfer sheet is used for carrying out 
heat transfer with the heat transfer image receiving 
layer, including a sublimable dye-containing dye layer on 
paper or a polyester film. Any heat transfer sheet 
10 heretofore known in the art may be used as such for the 
4th aspect of this invention. 

Application of heat energy at the time of heat 
transfer may be achieved by any means hitherto known to 
this end. For instance, the desired object can be well- 
15 attained by the application of a heat energy of about 5 
. to 100 mJ/mm 2 for a ^controlled period r.of: -time with a 
thermal printer ~ (e.g«. r > Video Printer VZ-1QG madefy by 
Hi tacixx, Iitd . ) ^ . . ' 

The heat transfer- image receiving sheet according to 
: ^ ' - , 2_a the 4th aspect of this ^invention may be used to prepare a 
^■>«s* passport or ID card by way of example, to which 

explanation will now be made. 
; * Referring first to Figure 20, a substrate sheet 28 

for a desired passport is provided. Then, general items 
25 of common information 29 such as the name and symbol of 
the country and instructions/articles common to all 
countries are recorded in the blank. These recordings 
may be reproduced as by printing in large quantities. 

Then, personal items of information 20 such as a 
* v 30 photograph of face and a signature as well as the 

necessary items are recorded on the dye receiving layer 
22 of the image receiving sheet with a heat transfer 
printer. The thus obtained image receiving sheet is 
bonded onto the surface of the substrate sheet 28 bearing 
-35 the general items of common information by* suitable 
bonding means such as an adhesive layer 201, thereby 
obtaining the desired passport. 
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Alternatively, while the image receiving sheet with 
the dye receiving layer formed on it is correctly placed 
in the passport to be prepared, the personal information 
may be recorded on the dye receiving layer by a heat 
S- transfer printer, of^_ small size. ~ While vtfae. substrate 
sheet is provided thereon with a transparent heatr~ 
sensitive adhesive layer by way of example, on the other 
hand, the image receiving sheet bearing the personal 
information may be bonded onto the substrate sheet 

10 bearing the common information by making use of that 
adhesive layer, thereby obtaining the passport. 

Turning then to Figure 21, there is shown how to 
prepare the ID card. In this embodiment, the card 
substrate 202 used may be made of a hard film of 

15 polyvinyl chloride or polyester, and bears thereon such 
general information 29 ... as:: mentioned above*.; Bonded onto 
the surf ace.,, of ^ thi s . sheet - through . : a^ : stttp 1 ax arthrei ve^ 
layer 2 0 1 as^ mentioned above the- image receiving sfteetr 
^according to the 4th~ aspect -af-s this:, invention. In this 

2ft instant embodiment, ixowever ,^ife is^rnoted that the image 

* ^receiving sheeti^is bonded onto "only- a part* of the card 
substrate. 

Because the i mage- ^receiving sheet according, the- 4th, 
aspect of this invention is designed such that a heat 
25 transferred image 20 is viewed from the hologram sheet, 
the hologram sheet 21, image receiving layer '22 and 
intermediate layer 23 all have to be transparent or semi- 
transparent . 

While the 4th aspect of this invention has been 
30 described with reference to its preferred embodiments, it 
is understood that it is equally applicable to various 
cards certifying the bearers' nationalities or 
citizenships, addresses, v dates 1 of birth, places of 
employment, duties and authorities such as student's 
35 cards, ID cards issued by private enterprises and public 
agencies and membership cards issued by various clubs as 
well as various ID cards heretofore available. It is 
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understood , however 7 that this invention is not limited, 
to such identification cards. For instance r tfrxs-~ 
invention may be useful to prepare various prints having- 
increased ornamental effects. 
^ 5 By using the : .heat— transf pr iffiagp- receiving sheet, 

according to the 4th aspect of this invention for various- 
certificates f for instance, by bonding the holographic 
image receiving sheet onto the surfaces of the:- 
information bearing regions of ID cards like passports, 
10 it is nearly impossible to falsify or counterfeit them 
secretely, since these holograms cannot possibly be 
reproduced by either individuals or small entities. 

When ID cards or other certificates are prepared by 
3 A. recording photographs of~ face and signatures on the dye 
15 receiving layer by a sublimation type heat transfer 
T technique, it: xst, in^os^iblfr;. tor: falsify, or -counterfeit 

:f them* This, ,. isv in; part- because. i£ the ~ holograph i c~ i mage~, 

receiving layer- - is released with - the ■ intentiorr:\ cf^ 
counterfeiting theser photographs of face, ~ etc. , : then the 
^^20 ... images forming . thenar -get out of order and impart because 
- - ^ i. the photographs of~* face, etc. cannot possibly be 
replaced. 

- Aspect 5 ^ 

The 5th aspect of this invention is directed to a 
25 heat transfer image sheet in which a dye receiving layer 
is formed on the surface of a substrate sheet, 
characterized in that a holographic image is formed at 
least locally between the substrate sheet and the dye 
receiving layer and/or at least locally on the back side 
30 of the substrate sheet. 

By forming the holographic image at least locally 
between the substrate sheet and the dye receiving layer 
and/or at least locally on the back side of the substrate 
sheet, there is provided a heat transfer image receiving 
35 sheet which dispenses with any bonding work, is unlikely 
to cause release of the holographic image and can form a 
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heat transferred image integral with... the holographic 
image . 

The heat transfer image receiving layer according to 
the 5th aspect of this invention is characterized in that 
a~holographic image A = is formed at lQasK : .l,QqaLly between 
a: substrate sheet 31 and a dye receiving layer 33 and/or 
at least locally on the back side of the substrate sheet 
31, as illustrated in Figs. 22 to 24. 

Referring to Fig. 22 , there is diagrammatically 
10 shown in section one embodiment of the heat transfer 
image receiving sheet according to the 5th aspect of this 
invention. 

The image receiving sheet according to this 
embodiment is obtained by forming the dye receiving layer 
15 31 on the surface of a support film 33 of the hologram 
y sheet comprising the supports ^dcxlnr^ 33 f a ^hologram 
:S fo rm fng ^. / laye rs ^3.4 & a n d ^ ^ hoto gr aphi er r effect i ay^f v^i^smA 
then bonding the resultingL-assem&Iy^ onto the substrate ~ 
sheet 31 through an adhesive-flayer 3(T^ Alternatively , 
20 the hologram sheet A may be bonded onto the ^substrate 
sheet 31 through the adhesive layer 3B, and^ythe dye 
receiving layer 32 may thereafter be formed on the 
surface of the support fil%^33 of the sheet A. 

In the image receiving sheet according to this 
25 embodiment , the substrate sheet 31> adhesive layer 36 and 
holographic effect layer 33 may be either transparent or 
opaque, but the rest must be transparent or semi- 
transparent. 

An image 37 is formed on the dye receiving layer 32 
30 of such an image receiving sheet in heat transfer 
fashion. Since the holographic image A underlines the 
image 37 w this image appears to be very specific and 
beautiful due to the 'synergistic effect of the 
holographic image A. For instance, making the 
35 holographic image A a deep landscape and making the heat 
transferred image a portrait result in a composite, 



BNSDOCIO: <EP 040761 5A1_I_> 



HP 6407 615 A1 
27 



three-dimensional image , unachievable by the sole use of 
each image. 

Particularly because of being made of a dye, the 
heat transferred image 37 has the advantage of being of 
T - 5: transparency so enhanced that the underlying: holographic 
image can be viewed through it even when it is formed 
over a large area. 

Use of such an image receiving sheet, therefore, 
provides a very specific and bodily image with neither 
10 need of bonding the hologram sheet nor fear of the 
hologram sheet, once bonded in place, peeling off. 

Figure 23 is - a diagrammatically sectioned view of 
- another - embodiment of the heat transfer image receiving 
sheet according to the 5th aspect of this invention, 
15 wherein the support film 33 is removed from the hologram 
sheet A. . . ' 

The i mage* readying ~ sheet according:: :thi g ^embodiment-: 
is : obtained by— bonding tire hologram:^" sheet- .rA" onto the€ 
• substrate sheet^31 as shown in Figv 22, then xemoving the 
* - 20 ' s upport ', sheet-; 33 and finally farming the . dye receiving - 
layei-^32 on the hologram forming layer 34, and - produces 
an effect similar to that obtained with the embodiment 
illustrated in Fig. 22. 

Figure 24 is a diagrammatical illustration in 
25 section of yet another embodiment of the heat transfer 
image receiving sheet according to the 5th aspect of this 
invention, wherein an adhesive layer is interposed 
between the hologram sheet A and the dye receiving layer 
32. This embodiment is useful when the dye receiving 
* 30 layer 32 shows a poor adhesion to the support film 33 of 

the hologram sheet A, having a similar improved effect, 
as is the case with the embodiment illustrated in Fig. 
22. « 

While the 5th aspect of this invention has been 
- 35 described with reference to its preferred embodiments, it 

is understood that the hologram sheet A may not 
necessarily be placed all over the surface of the 
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substrate sheet 31 • For instance , it may be formed on a 
part of the substrate sheet 31. If the substrate sheet 
31 and adhesive layer 35 are transparent , then the 
hologram sheet A may be formed on the back side of the 
5 substrate v sheet 31 with^. the s a a& i^ eff ect as. already 
mentioned. 

The substrate sheet used according to the 5th aspect 
of this invention may be formed of any known material. 
For instance , use may be made of synthetic paper (based 

10 on polyolefin/ polystyrene, etc.)/ fine paper, art air 
coated paper, cast coated paper, wall paper, lining 
paper, synthetic resin or emulsion- impregnated paper, 
synthetic rubber latex-impregnated paper, synthetic 
resin-incorporated paper, paperboard, cellulose fiber 

15 paper; films or sheets of various plastics such as 
poly ale fin, polyvinyls chl o xJL de # p o ly'et hy lene 
tereph t ha la t e>^. poly styrene* Bplymefciiacry late , 4 arid 
polycarbonates or white, r dpaque ^ films or f ormedX^iefi£S 
obtained by adding white pigments and fillers-^to such 

20 plastics or the. like. 4 r ~V 

Furthermore, laminates comprising any" desired! 
combinations of the above substrate sheets may be used to 
this end. Typical examples of the^laminates are^tbose of 
celltrldse fibers with synthetic paper or cellulose fibers 

25 with plas.tic films or sheets. Although not critical, 
these substrate sheets may generally have a thickness of, 
say, about 10 to 300 /m. 

Although not critical, the hologram sheet A used 
according to the 5th aspect of this invention may be a 

30 sheet having a holographic image of the transparent, 
semi-transparent or opaque (reflection) type. 

Such a hologram sheet per se is well-known in the 
art, as set forth in greater 'detail in a number - of 
specifications of our prior applications directed to the 

35 production and exploitation of holograms or in Takeuchi, 
"Printing Information", No. 3, pp. 17-24 (1986). 
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Particularly preferred in the 5th aspect o£: tftis 
invention is a relief hologram. 

The relief hologram is three-dimensionally 
reproducible either by white light such as daylight or 
5- Illumination light or by s jy*ci fjr r rpprortiirt i nn flight such, 
as a laser beam. One type of: holographic image- 
reproduced by white light such as daylight or 
illumination light has an improved ornamental effect/ 
since it can be viewed even in a normal state. Another 
10 type of holographic image, reproducible by a laser beam, 
makes it easier to detect forging or counterfeiting. 

The relief hologram will now be explained with 
reference to Fig. 22. The relief hologram is constructed 

- form a support film 33, a hologram forming layer 34 and a 
15 holographic effect layer 35 laminated together in that 

. . .. order • ' v r L 

Tn nr^or +n make: s uch a- hologram -sheet, thev supports. 
Eilm 33 such " as^ a^. palyethylaie ^ter eph t h a l ate z fllm S is - 
first provided^ on its surface with a layer of resin which 
20 - is solid at normal . temperature and -capable ~ of being 

— thermally - farmed r far instance , a 'layer 34 (a hologram 
forming layer) of resin which is solid at normal 
temperature/ thermoplastic and capable of being cured 
upon exposure to ionizing radiations. Then, a 

25 holographic plate (not shown) having thereon an irregular 
holographic interference pattern is pressed against the 
surface of the layer 34 to transfer that irregular 
pattern onto it, followed by curing. Finally, the thus 
transferred layer is provided on its surface, now 
k 30 patterned, with the holographic effect layer 35 formed of 

a thin film (e.g., and aluminized thin film) of material 
which combines sufficient transparency with high 
reflecting properties at ascertain angle and is different 
in the index of refraction from the hologram forming 
35; layer 34. Thus, the hologram sheet may- be formed in 
conventional known manners started with conventional 
known materials. 
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With such a hologram sheet appearing to be 
transparent or semi-transparent as a whole, the 
holographic image can be viewed by reflected light 
through the holographic effect layer or even by 
_ -5^ transmitted light because of the holpgr^ph^a effect layer 
35 being nearly transparent. As a matter of course, this 
hologram sheet would be made entirely transparent in the 
absence of that holographic effect layer. If the 
holographic effect layer is made of an opaque and 
10 reflecting metal or the like, then the opaque 
(reflection) type of relief hologram is obtained. 

Although not critical, this hologram sheet may 
generally have a thickness lying between about 10 /m and 
about 300 ^om. 

15 In case the hologram sheet A if found to be poor in 

„ th**^ adhes i on to the dye- receiving layer: $2 to be^ formed 
on- its surface, . that .surfac&rshaul drUthen- preferably be^ 
primed or oth erwi se ^treated with: corona udi sch a rgxtrg^y 
thereby forming such an adhesive layer 3S : as^ Miown in 

20 Fig. 24. ^ * 

The dye receiving layer 32 formed oir the surface of 
the above hologram sheet A is to receive a sublimable dye 
coming from a heat transfer sheet and maintain an image £ 
formed thereby, 

25 The resins for forming the dye receiving layer, for 

example, may include polyolefinic resin such as , 
polypropylene; halogenated polymers such as polyvinyl 
chloride and polyvinyl idene chloride; vinyl polymers such 
as polyvinyl acetate and polyacrylic ester; polyester 

30 type resin such as polyethylene ter ephthalat e ; 
polystyrene type resin; polyamide type resin; resin based 
on copolymers of olefins such as ethylene and propylene 
with other vinyl monomers;'* ionomer; cellulosic resin such 
as cellulose acetate; and polycarbonate. Particular 

35 preference is given to vinylic resin and polyester type 
resin. 
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In order to obtain the heat transfer* image receiving ,: 
sheet according the fifth aspect of this invention, such 
a resin as mentioned above , together with the required 
additives, may be either dissolved in a suitable -.organic 
-5 solvent into a solution or dispersed ijx^aiL? organic 
solvent or water into a dispersion. Then, the solution 
or dispersion is coated on the surface of the hologram 
sheet by suitable forming means, e.g., gravure printing, 
screen printing or reverse roll coating with a gravure 
10 plate. Finally, the dye receiving layer is formed by 
drying. It is understood that the thus formed dye 
receiving layer should be so transparent or semi- 
transparent that the underlying holographic image can be 
seen through it. 
15 : Although not critical, the thus formed dye receiving 

layer" may generally ~ have a titi cfc^e ss^Iying between 1 jxm 
and 50 /aru .J Preferably, such, a dye receiving : layer: sfaaul rl - r 
. ... ; n be. in cont imxoirs^ form . * . However* it inay^ 4 be^; Inr" 
: ^ . discontinuous form:: achieved by using a resin emulsion or 
, •■ ,20 r dispersion. .^.r . ; 

-"Basically, the heat transfer image receiving sheet 
according to the 5th aspect of this invention, 
constructed as mentioned above, may sufficiently t>e used 
as such. More preferably, however, the dye receiving 
25 layer according to this aspect should contain a release 
agent in order to impart improved releasability to the 
heat transfer sheet. 

Preferable release agents may include silicone oil, 
phosphate type surface active agents, fluorine type 
30 surface active agents and so on. The most preference is 
given to silicone oil. 

More preferably, the above silicone oil should be 
modified by epoxy, alkyl, amino, carboxyl, alcohol, 
fluorine, alkylaralkyl polyether, epoxy-polyether , 
35 polyether, etc. ' 

One or two or more release agents may be used in an 
amount of 1 to 20 parts by weight per 100 parts by weight 
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of the dye receiving layer forming resin. \ If the amarnrfc 
of the release agent or agents added departs from" the • 
above-defined range , problems arise such as the fusion of 
the heat transfer sheet to the dye receiving layer or a 
lowering of printing-^ sensitivity Bi^fe^bly ,s*xch a 
rerease agent or agents accounts foir about 0.5 to 30% by 
weight of the dye receiving layer. 

By the choice of the substrate sheet use, the image 
receiving sheet according to the 5th aspect of this 

10 invention may have various application as heat transfer 
recordable sheets to be heat-transf erred, cards , sheets 
for preparing transmission type of MSS, and the like* 

If required, a cushioning layer may be interposed 
between the hologram sheet A and the dye receiving layer 

15 31 according to the 5th aspect of this invention, thereby 
making- a heat transfer^ record of am image t corresponding 
: > to^. image information, witfa^ reduced noise^ andJ: improved- 
reproduci bility ' at . thg^ tiing^ of printribtg~^f r - 4;^ ; r 

The materials, ofh -which the ^cushioning layer is 

20 made, may be polyurethane resin, ^acrylic m resin, 
polyethylene type resiir, ? butadiene rubber and epoxy 
resin, by way of example alone. Preferably, the 
cushioning layer may have a thickness of about 2-2*0 /*m. : 
Additionally, a slip layer may be provided on the 

25 back side of the substrate sheet. The material, of which 
it is made, may be methacrylate resin such as methyl 
methacrylate or the corresponding resin, vinylic resin 
such as copolymers of vinyl chloride with vinyl acetate 
and the like. 

30 Moreover , a detection mark may be provided on the 

image receiving sheet. The detection mark is very 
convenient in locating the heat transfer and image 
receiving sheet relative to. each other. For instance, 
the substrate sheet may be provided as by printing on its 

35 back side with a detection mark capable of be sensed by a 
phototube sensor. 
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The heat transfer sheet used in carrying: cmt: heaJL 
transfer with the heat transfer image receiving sheet 
according to the 5th aspect of this invention may be 
obtained by providing a sublimable dye-containing layer 
" S. otu paper or polyester f ilms., Tex .this ^erifl g .conventional 
heat transfer sheets heretofore known" in the art may all 
be used as such in the 5th aspect of this invention • 

Effectively usable to this end are any dyes employed 
for conventional known heat transfer sheets* By way of 
10 example alone, mention is preferably made of red dyes 
such as MS Red G, Macrolex Red Violet R, Ceres Red 7B, 
Samaron Red HBSL f SK (Rubin) SEGL, (Bimicrcon) SN VP 2670 
and Resolin Red F3BS; yellow dyes such as (Phorone) 
Brilliant Yellow S-6GL, PTY-52, Macrolex Yellow 6G and 
r 15 (Terasil) Golden Yellow 2RS; and blue dyes such as 
V. (Kayasetf Blue : 714V (Vacsallirf Blue ; &B—FW , (Phorone} 

Br ill i ant BTu^gHEL^MS Jliie 100 .and, (Dito> Blu^^to^JU^ , 

Application^ *jfv~ heat; energy at the r tijnez cf" ~ hratr 
" - - transfer may be achieved by any means hitherto known to 
"V 20 this end. For instance the desired object can be well- 
attained by the application of a heat energy of about 5 
to 100 mJ/mm 2 for a controlled period of time with a 
thermal printer (e.g.. Video Printer VY-100 made by 
Hitachi, Ltd.). 

25 According to the 5th aspect of this invention, there 

is provided a heat transfer image receiving sheet in 
which a holographic image is pre-formed at least locally 
between a substrate sheet and a dye receiving layer 
and/or at least locally on the back side of the substrate 
* 30 sheet, whereby a heat transferred image integral with the 

holographic image can be formed with neither need of 
using any bonding work nor fear of the holographic image 
peeling off. 
Aspect 6 

. 35 The 6th aspect of this invention is directed to a 

laminated film for protecting the surface of a heat 
transfer image, characterized in that side film includes 
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. a holographic image on at least its part and an adhesive 
layer on its one side. 

The laminated film is provided on at least its part" 
with a holographic image and on its one side with an 
£L adhesive layer r and is then laminated Qj^^feSttrface of . a , 
heat transfer image, whereby an improved durability is 
imparted to the transfer printed image together with much . 
fairer appearance and a peculiarity or designability. 
Use of this laminated film for making ID cards or other 

10 certificates in particular provides greater security 
against counterfeiting or falsifying f since the 
holographic image can hardly be prepared by simple 
equipment or small entities. 

Figure 25 is a sectional illustration of one 

15 embodiment of the laminated^ film according to the sixth 
aspect /of this i nvent-i on ^ wtri ctr i^. characterised in that 
an- adhesive layer , 43^ -±s~ formed ~ on ^ one major snrf acfriof a.,- 
transparent laminated :r film 41" ? xgcltrfTf ng a halagraphxcr 1 
'- image 42. . ■ *- . \* 

20^ Through the adhesive -layer 43 , the laminated film 

according to this aspect of the invention is laminated on 
the imagewise surface of a heat transfer image sheet 47 
including a heat transfer image 48, as shown in" Figure- ^ 
26, whereby the service life of the printed image can be 

25 improved greatly. In addition, the heat transfer image 
48 can be viewed from the laminated side simultaneously 
with the holographic image 42, as sketched in Fig. 27, 
with the result that the appearance, designability and 
peculiarity are improved as a whole. 
*" 30 In the embodiment described with reference to Figs. 

25-27, the holographic image 41 is provided on a part of 
the laminated film 41. In. this case, the holographic 
image 42 may be of either, the 'transparent type or the 
reflection type, and so is not critical. When using the 

35 reflection type of holographic image, however, it is 
required that the holographic image be not superposed on 
the underlying heat transfer image, because the 
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underlying heat transfer image cannot be viewed when: sactt 
superposition takes place. 

Figures 28 and 29 are illustrations of another 
preferable embodiment of the sixth aspect of this 
5 invention. This embodiment. is~ basi call y ^ ideir fcxcal with 
the embodiment shown in Figs. 25-27 , provided that a 
holographic image 42 of the transparent or semi- 
transparent type is placed all over the surface of a 
limited film 41. 
10 Through an adhesive layer 43 , this laminated film is 

laminated on the imagewise surface of a heat transfer 
image sheet 47 including a heat transfer image 48 , as is 
the case with the above first embodiment , whereby the 
heat .transfer image 48 can be viewed from the laminated 
15 side simultaneously with the hoLographic image 42 , with 
the result that ^ the appearance^ designability and 
peculiarity ajre:nijnprove&^^ 
. particularly preferred because of the >appeararrce> " 
~ : .designability and peculiarity being further^ improved.? 
20- This is because, owing to its transparency or semi— 1 
- transparency , the holographic image 42 may be superposed 
on the underlying heat transfer image 48. Moreover, the 
^. laminated film 41 may be provided on its surface" with "k" 

surface protecting film 49 of resin whose harded is 
25 increased. 

Figure 30 is an illustration of yet another 
embodiment of the sixth aspect of this invention, in 
which a release layer 40 is interposed between a 
laminated film 41 and a holographic image 42. As is the 
30 case with the above second embodiment, the laminated film 
is removed after lamination. In this case, therefore , 
the holographic image 42 serves as a sort of laminated 
film, '* \ . ' 

The laminated film 41 used according to the sixth 
35. aspect of this invention may be of transparency 
sufficient to allow the underyling heat transfer image 48 
to be viewed through it, and may be colored or matted. 
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The most preference to this end is given to films a£ 
polyethylene terephthalate, polycarbonate/ polyamide and 
the like. In consideration of transparency , mechanical 
strength^ heat^. resistance and other factors, the 
.~„5. polyethylene te rajjribhala te f ilm~ is^ p oHmiijn . r 

Although not critical, the holographic image 42 used 
according to the 6th aspect of this invention may be a 
holographic image of the transparent, semi-transparent or 
opaque (reflection) type heretofore known in the art. 

10 Such a hologram image per se is well-known in the 

art, as set forth in greater detail in a number of 
specifications of our prior applications directed to the 
production and exploitation of holograms or in Takeuchi, 
"Printing Information"^ No. 3, pp. 17-24 (1986). 

15 Particularly preferred in the 6th aspect of this 

iirraiitdaii^^ relief hologram. ?i.*jf 

The r elie fL . haljag.£a2^-~£.&~£ tVrr e gr-dimerits.iona-11 y : ^ 
reproducible exther bgf white "Xigirfc: such as daylight" or 5 ^ 
illumination light or by specific re prod uction lightr'such 

20 as a laser beam. One type of v holographic image, 
r . reproduced by white light* such as daylight or 
illumination light, has an improved ornamental effect, 
since it can be viewed even in a normal state* 'Another 
type of holographic image, reproducible by a laser beam, 

25 makes it easier to detect forging or counterfeiting. 

The relief hologram will now be explained with 
reference to Fig. 28. The relief hologram is constructed 
from a support layer 42 (corresponding to the laminated 
film 42 in this aspect), a hologram forming layer 45 and 

30 a holographic effect layer. 44 laminated together in that 
order. 

In order to make such a hologram sheet , the support 

** * * 

film 42 such as a polyethylene terephthalate film is 
first provided on its surface with a layer of resin which 
35 is solid at normal temperature and capable of being 
thermally formed , for instance, a layer 45 (a hologram 
forming layer) of resin which is solid at normal 
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temperature, thermoplastic and capable of being cured., 
upon exposure to ionizing radiations. Then, a- 
holographic plate (not shown) having thereon an irregular 
holographic interference pattern is pressed against the 
v -y iVt surface of the , layer, , a too, ; fcranaf pr^ -tdaat^irregular 
pattern, shown at 46, onto it, followed by curing. 
Finally, the thus transferred layer is provided on its 
surface, now, patterned, with the holographic effect layer 
44 formed of a thin film (e.g., an aluminized thin film) 

10 of material which combines sufficient transparency with 
high reflecting properties at a certain angle and is 
different in the index refraction from the hologram 
forming layer 45. Thus, the hologram sheet may be formed 
in conventional known materials. 

15 With such a hologram sheet appearing to be 

transparent or senti-trarrsparentr ^as ~ a whole, the 
holographic imagery, can be viewed. : by;, reflected- light,, 
through the holograph"? cr -rvef f ecfc r layer? ; 44 or even J: by 
transmitted light because of the holographic .effect layer 

20 44 being nearly transparent. As a matter j of ^course, this 
hologram sheet would be made entirely transparent in the 
absence of that holographic effect layer. If the 
holographic effect layer is made of an opaquev.and 
- reflecting metal or the like, then the opaque 

25 (reflection) type of relief hologram is obtained. 

Although not critical, this hologram sheet may 
generally have a thickness lying between about 10 /mi and 
about 300 //m. 

The adhesive layer 43 formed on the surface of the 
* 30 holographic image 42 may be made of either a heat- 

sensitive adhesive which is softened by heating to show 
adhesion or a pressure-sensitive adhesive which shows 
adhesion upon pressurized. Such heat- and pressure- 
sensitive adhesives are all ' well-known in the art and may 
35 be used as such for the sixth aspect of this invention. 
The adhesive layer, for instance, may have a thickness of 
about 5 to 50 /m. When the adhesive layer is formed of a 
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pressure-sensitive adhesive, a release paper (not shown) 
may be applied on its surface. 

On the other hand, the object on which the laminated 
film according to the sixth aspect of this invention is 
to be laminated includes a. heat «krans;f err v image, and:;. how 
to heat-transfer the heat transfer image is known in the 
art as well. Heat transfer techniques using a meltable 
type of heat transfer sheet including a pigment- 
containing wax layer on the surface of a substrate film 
or a sublimation type of heat transfer sheet having a 
substrate film provided on its surface with a dye layer 
carried with a thermally displaceable dye by means of a 
binder may all be usable according to the^svxth aspect of 
this indention. ' ^ 

Effectively usable for the sublimation?. type of heat 
transfer.- sheet? are any? dyes employed ffox^r conventional 
known: heat ~ transfers sheets.? - By^. waj^ af^. example alone^ 
mention- is pref erablyrmadeF xxf recf rdyes - such as MS RecT T Gii 
l Macrolex Red Violet R, Ceres -Red 7B, Samaron Red HBSL, SK 
(Rubin) SEGL, (Bimicrcon) SN VP 2670 and Resolin Red 
P3BS? yellow dyes such as (Phorone) Brilliant Yellow S- 
6GL, PTY-52, Macrolex Yellow 6G and (Terasil) Golden 
Yellow 2RS; and blue dyes such as (Kayaset) Blue 71&ri 
(Vacsolin) Blue AP-FW, (Phorone) Brilliant Blue S=-R, MS 
Blue 100 and (Dito) Blue No. 1. 

The heat transfer image receiving sheet used for 
forming the heat transfer sheet may be known in the art 
as well, and may be formed of paper f plastic sheets, card 
substrates and like materials. 

Referring to one sublimation type of heat transfer 
image receiving sheet by way of example, this image 
receiving sheet includes a suitable substrate film on 
which a dye receiving layer is » formed. Usable to this 
end are any materials heretofore used for the dye 
receiving layers of conventional sheets to be heat- 
transferred. The materials, for instance, may be one of 



EP 0 407 615 A1 

39 



the following (a) to (e) or a mixture of two or: mare r 
thereof. 

(a) Materials having ester linkages 

polyester, polyacrylic ester , polycarbonate, 
5 ..polyvinyl acetate, styrene acrylate^.^^ia^%vinyltoluene^- 
acrylate resin, etc. 

(b) Materials having urethane linkages 

polyur ethane, etc. 

(c) Materials having amide linkages 
10 polyamide such as nylon, etc. 

(d) Materials having urea linkages 

urea resin, etc. 
(c) Materials having other linkages of high polarity 

polycaprolactam, polystyrene, polyvinyl chloride, 
15 . polyacrylonitrile, etc. 

The dye receiving- layer \may also: be^ formed of a 
mixedL. resin of - axix saturate 

chloride/vinyl .< aeetate r copolymers Ixtrttis:- case, ~ it is - 
preferable v that the vinyl chloride/vinyl acetate 
-20 ^copolymer has •? a vinyl chloride: content of 85-9,7 % by 
weight and a polymerization degree of about 200-800 • The 
vinyl chloride/vinyl acetate copolymer may also contain 
. * such, components as vinyl alcohol -.and maleic acid. 

In addition, the dye receiving layer may be 

25 comprised of styrene type resins other than the above- 
mentioned polystyrene. The styrene type resins, for 
instance, may include homo- or co-polymers of styrene 
type monomers such as styrene, a-methylstyrene and 
vinyltoluene; and copolymers of such styrene type 

30 monomers with other monomers, e.g., acrylic or 
methacrylic monomers such as acrylic acid ester, 
methacrylic acid ester, a c r y 1 oni t r i 1 e and 
methacrylonitrile and monomers based on maleic anhydride 
and vinyl chloride/acrylic acid. 

35 if required, ultraviolet absorbers may be 

incorporated into the above-mentioned dye receiving 
layer, thereby improving the weather resistance of the 
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dye coming from the heat transfer sheet and fixed ta tire 
dye receiving layer. The ultraviolet absorbers used may 
be those based on benzophenone , hindered amines/ 
benzotriazole and so on, and may be used in an amount of 
" "Sl about 0.05 to 5 parts^by weight per^Ma^parts^^by weight 
of the resin forming the dye receiving layer. 

In required/ the above-mentioned dye receiving layer 
may further contain a release agent with a view to 
improving its releasability with respect to the heat 
10 transfer sheet. The release agents used/ for instance , 
may include solid waxes such as polyethylene wax, amide 
wax and Teflon powders , surface active agents based on 
fluorine and phosphoric acid or silicone oil/ but 
preference is given to silicone o±X. The silicone oil 
15 used may be in oily form, but should preferably be of the 
-Tcuring types r s xl. e . r x the "freactivejr photo— aadr 'catalytic 
curing types*::: .,a2xfe^jnosfc. preferfimae^is; -- given. t<x; the- 
reactive curing 1 type - of -silicone oil . £. As " the : reactive^ 
curing type of silicone ,~use should preferably be made of 
20 one obtained by the v reaction of an amino-mpdif ied 
silicone oil with an epoxy-modif ied silicone oil. The 
curing type of silicone oil should preferably be used in 
an amount of 0.5 to 30 parts by weight of 1O0U parts by 
weight of the resin forming the dye receiving layer. In 
25 addition to being incorporated into the dye receiving 
layer, the release agent may be dissolved or dispersed in 
a suitable solvent. The resulting solution may then be 
applied and dried on the surface of the dye receiving 
layer, thereby forming a release layer. As the release 
30 agent forming the release layer, particular preference is 
given to a cured product obtained by the reaction of an 
amino-modif ied silicone oil with an epoxy-modif ied 
silicone oil, as mentioned just 1 above. Preferably, the 
release layer should be formed to a thickness of 0.01 to 
35 5 particularly 0.05 to 2 /mu The release layer may 

be applied all over the surface of the dye receiving 
layer or on a part thereof. When the release layer is 
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formed on a part of the dye receiving layer , fcfae- 
sublimation heat transfer recording technique may be used 
in combination with other recording techniques. For 
instance, sublimation transfer recording may be applied 
, - a ta one part of the,- dye, nrecei ving lay^r^an: **hich the 
release layer is provided, while dot impact recording, 
thermal melting transfer recording, recording with a 
pencil or other recording is applied to another part of 
the dye receiving layer, on which no release layer is 
10 provided. 

The sixth aspect of this invention, described with 
reference to its preferred embodiments, is useful for the 
lamination of films having various heat transfer images. 
For instance, the laminated film according to this aspect 
15 of tHe invention is equally applicable to various cards 
certifying*- the bearers * nationalities or* citizenships, 
addresses , date&^ og^b i rt * r places - 4 o£ _ employment, duties,, 
: and authorities; such as: : students cards, ~ID^ cards issued- 
; by private enterprises -and public* agencies and -membership 
20 cards issued by various ^clubs as well as various ID cards 
r heretofore available. ~- Itv is understood, however, that 
this invention is not limited to such identification 
^. cards. For instance, „ this invention may be useful to* 
prepare various prints having an increased ornamental 
25 effect. 

According to this aspect of the invention, the 
laminated film, on which the holographic image is formed 
locally and the adhesive layer is provided on its one 
side, is laminated on the imagewise surface of the heat 
* 30 transfer image, whereby an excellent durability can be 

imparted to the transfer-printed image together with much 
more improved appearance, peculiarity and designability . 
Especially when this laminated film is used to prepare ID 
cards or other certificates, it is possible to provide 
35 greater security . against counterfeiting or falsifying, 
since it is difficult for small entities to make the 
holographic image with simple machinery. 
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Aspect 7 — 

One classical technique for applying a photograph of 
face to each of various cards involves bonding it to a 
given region of the card with an adhesive. Problems with 
5. -this technique are that it is veryr laJ&foripus? it makes 
the surface of the card uneven and so rids it of 
flatness; and it allows the card to be easily 
counterfeited or falsified by the replacement of another 
photograph of face. 
10 in order to solve the defect of such an old 

technique as mentioned above/ there has been developed a 
sublimation transfer type of imaging technique. 

According to this heat transfer technique, a 
^ sublimation type of heat transfer sheet formed by 
15^f providing onto the surface of a substrate film a layer 
? ^containing a dye sublimable and transferable by * Seat is 
overlaid on a xaxd .substrate^ _and. .-Jthei. assembly^ Is .heatieff 
f rcnr the bacfe" side of" 'the sublimation transfer- she^^ witir 
y a thermal head to reprbducg'^La^ phot ograph of; face on the 
20 card substrate simultaneously with printing: of various 
letters^ characters ariff so onr Alternatively, these 
characters may be printed in a hot meltable ink type of 
heat transfer manner. In either case, this technique has 
the advantage of being able to be carried out With a 
25 simple thermal printer. 

Since various items of information obtained by the 
above heat transfer technique are less than satisfactory 
in terms of such properties as rub resistance, however, 
the surface of the photograph, etc- is generally provided 
30 with a transparent surface, protecting layer excelling in 
such properties as rub resistance. 

Especially because the photograph is formed by 
fixing the dye in the card substrate, the card obtained 
by the above technique is of improved flatness and 
35 provides greater security against falsifying and 
counterfeiting. Even with this technique, however, there 
is not a little fear that the photograph and other 
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information may be falsified or counterfeited by 
the protecting layer by solvents , acids , bases air the 
like. 

As one method to eliminate such defectiveness as 
5 mentioned above , it haa beeiL Jknown^ pre-form 
a special pattern on the surface of a card substrate with 
a ultraviolet curing ink (see Japanese Patent Kokai 
Publication No. 63-170084) . Required for this method, 
however , is that the pattern be printed so thinly that 

10 any inconvenience cannot be caused when the photograph, 
etc. or the protective layer is later printed or formed, 
posing a problem that any pattern excelling in such 
properties as rub resistance can never be obtained at 
all. A problem with the formation of ,the pattern all 

IS „ over -the surface of a card surface is that a sublimation 
- dye is sa unlikely tcr ire fired on a - layer:" on: .which the 
pattern- ia.r-ptintgd:, that ., a ..photograph. - p£~ face , y ia^ 
particular can bec ome . spotted.,. , This : leads^ to another^ 
problem that when only the region to be formed with a 

ZQ photograph of face, etc. is printed, the pattern matches 
so ill with the photograph, etc.- that a pattern-free jone 
can tend to appear around the photograph, etc. or the 
photograph, etc. can be superposed on the pattern, making 
the edge of the photograph blurred. 

25 The above-mentioned problems can successfully be 

solved by the 7th aspect of this invention. 

More specifically, the recording medium according to 
this aspect of the invention characterized in that some 
items of information such as a pattern, a photograph of 

30 face and letters or characters are formed on the surface 
of a card substrate, at least said pattern and photograph 

being formed by a sublimation transfer technique. 

**. i. 

According to the 7 th aspect of this invention, at 
least the pattern and photograph are both formed by a 
-35" sublimation transfer technique, whereby they are formed 
on the same plane. Even if additional protective layer 
is formed on them, the flatness of that layer is then 
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left intact. Even when the card substrate is provided on 
its entire surface with a pattern with a photogr aphy oJL 
face r etc. being additionally provided thereon , the dye 
is so well-transferred that the photograph r etc. caa 
remain in order. Moreover, the pattern can be -formed 
together with the photograph with %^ccmg^ 
printer , so that they can be formed simultaneously and so 
well-matched in every respect. 

The 7th aspect of this invention will now be 
explained in greater detail with reference to its 
preferred embodiments. 

As can be seen from Figure 31 which is a 
diagrammatical section of the card according to this 
aspect, a card substrate 51 is provided on its surface 
with a pattern 52 and a photograph 53 of face by a 
sublimation transfer technique andq; with letters or 
characters _ 54 , etc. by v any one 7 ; of" suitable desired 
techniques . Xf rrequxred, : ^^transparent: protective .-la-jes^ 
56 is provided cm at least ' aer/part of the? inf ui ma trion 
carrier surface through an adhesive layer 55. 

As long as it is provided on " its surface with a dye 
receiving layer dyeable with a sublimable dye, the card 
substrate used for the card of the this aspect of this 
invention may be formed of any known mater&l. " TFGo? 1 
instance, use may be made of films or sheets of various 
plastics "such as polyolefin, polyvinyl chloride, 
polyethylene ter ephthalate , polystyrene , polymethacrylate 
and polycarbonate. Use may further be made of white, 
opaque films or foamed sheets obtained from such 
synthetic resins to which white pigments and fillers are 
added. Use may further be made of synthetic paper (based 
on polyolefin, polystyrene, etc.), fine paper, art or 
coated paper, cast-, coated paper, wall paper, lining 
paper, synthetic resin. • or emulsion- impregnated paper, 
synthetic rubber latex-impregnated paper, synthetic 
resin-incorporated paper, paper board, cellulose fiber 
paper or the like. 
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Still further, laminates comprising any desired:.: 
combinations of the above substrate films may be used to 
this end. 

Figure 31 is one preferable embodiment of the card 
.^,- •5. substrate accordircy -to : U i e^ Ttix aspect .offcttixslTiiirention , 
which comprises a center core 57 formed of polyvinyl 
chloride containing a white pigment and transparent 
polyvinyl chloride layers 58 and 58 1 laminated on both 
sides of the core 57. At least the transparent polyvinyl 

10 chloride layer 58, defining an imaging surface, contains 
a suitable amount of a plasticizer to make better the 
dyeability of a dye. 

The quantity of the plasticizer incorporated is in a 
range of preferably 0;1 to 10 parts by weight, more 

15 preferably 3 to 5 parts by weight per 100 parts by weight 
v of" polyvinyl- cfrlbride formxirg^^tte dye receiving layer 58. 

Boct small a quantity ;o£- the' pi a^ticizer r r ott ;Ltdie^ane faandrV 

v makes its fixability with respect to the sufriimablel dye^ 
^~ so insufficient that- abnormal transfer can occur in which 

20 the dye layer of the;heat transfer sheet is transferred 
as such during 5 heat transfer- Too large an amount of the 
plasticizer, on the other hand, reduces and softens the 
dye receiving surface and causes the printed image to be 
blotted and so become unclear during storage. 

25 Optionally, the above dye receiving layer 58 may 

contain any desired additives such as coloring pigments, 
white pigments, body pigments, fillers, UV absorbers, 
antistatics, thermal stabilizers and fluorescent 
brighteners. 

30 The card substrate 51 may be pre-formed on its 

surface with the required magnetic recording layer 59 
and, although not illustrated, an embossed or printed - 
pattern, an optical or IC memory, a bar code and so on. 
Alternatively, it may be provided with them by heat 

35 transfer or other systems after the carrying of such 
information as the photograph of face. 
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The pattern 52 and photograph 53 to be carried on 
the card substrate 51 may be formed with a known 
sublimation type of heat transfer sheet in conventional 
manners. In this case, they may be formed separately, 
.- S. simultaneously , or in superposed or^^apii-saperposed - 
relation. The pattern to be carried may be defined 
specifically but not exclusively by fine lines, a 
pattern, letters or characters or a figure. 

Simultaneously with this, such information as 
10 letters or characters may be formed with a sublimation 
type of heat transfer sheet. However, it is preferred 
that the literal information 54 is formed with a hot- 
meltable ink type of heat transfer sheet enabling black 
letters and characters to be printed at high density. 
15 Although it is understood that the photographic 
c-/; .Information 53^ and literals. information 54 may >~r be- formed 

witlx: separate-iiteat^ trans fer . .sheets , . more - advantageous * n -.J? r 
vie*r of process i ; efficiency is ^ that~ both typ^s^ cf^ 
information axe formed simultaneously with a coinposite 
20 heat transfer sheet including a^: sublimable dye~ layer 
together with a meltable ink layer. 

The lamination of the protective layer 56 for 
improving the service life or durability of the recorded 
information, e.g., the photograph of face, may be 
25 achieved by coating and drying a transparent coating 
material, laminating a transparent film and using a 
protective layer/heat transfer sheet. The protective 
layer 56 may be provided all over, or on a part of, the 
recorded information at a step separate from the step of 
30 recording each type of information. In a preferred 
embodiment of the present invention, however, use is made 
of a composite heat transfer sheet in which the substrate 
film is provided thereon with a 1 sublimable dye layer of 
at least one color, a hot-meltable ink layer of at least 
35 one color and a protective layer in that order, thereby 
simultaneously forming a gradient image such as a 
photograph of face and a landscape, a monotonous image 
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such as * characters and markings and the transparent: 

protective layer with the same heat transfer sheet* 
Aspect 8 

Reference will now be made to a heat transfer sheet 
5 used for heat transfer recording , whi ctr /provides greater 
security against counterfeiting. 

As already stated, one classical technique for 
applying a photograph of face to each of various cards 
involves bonding it to a given region of the card with an 
10 adhesive. Problems with this technique are that it is 
very laborious; it makes the surface of the card uneven 
and so rids it of flatness; and it allows the card to be 
easily counterfeited or falsified by the replacement of 
another photograph of face, 
15 In order to solve, the defect of such an old 

• technique as mentioned: a bove, there has been developed a 
sublimation transfer ;:1rg^&^o£-. \ maging . technique, :. .< .- 

According - ta trtris heati^ transfer tecimiqae, 
sublimation type of : heat transfer - sheet formed by 
20 providing onto the surface of a- substrate film b^. layer 
containing a dye sublimable and - transferable: by heat is 
overlaid on a card substrate , and the assembly is heated 
from the back side of the sublimation^transferrsheWtrr^ttr 
" 3 thermal head to reproduce a photograph of face on the 
25 card substrate. In order to easily treat characters, 
symbols, etc. other than the photograph with a mechanical 
reader, on the other hand, it is preferred that they are 
formed by a heat meltable ink type of heat transfer 
technique enabling them to be printed at high density. 
30 Since various items of information obtained by this 

heat transfer technique are still less than satisfactory 
in terms of such properties as rub resistance, however, 
the surface of the photograph, etc. is generally provided 
with a transparent surface protecting layer excelling in 
35 such properties as rub resistance. 

Especially because the photograph is formed by 
fixing the dye in the card substrate, the card obtained 
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by the above technique is of improved flatness- and 
provides greater security against falsifying and 
counterfeiting. A problem with this technique/ however r 
is that the literal or symbolic information may easily be 
^.counterfeited or falsified becanr^ xxf^ being formed; of \a 
meltable ink. This problem becomes more serious 
especially when the card is checked up as by a mechanical 
reader without recourse to the photograph. 

The above-mentioned problem can be solved by the 

10 provision of a heat transfer sheet characterized in that 
a substrate sheet is provided on its one side with a hot- 
meltable ink layer containing a sublimable ink. 

The sublimable dye-containing hot-meltable ink layer 
forms characters/ etc. upon transferred onto an image 

15 receiving sheet able to fix the dye, for instance/ a card 
substrate. Simultaneously with this or wi tit: the-/ lapse of 
Hme r - the sublimable dye^in- said.'inkviayerrr^is fixed- to 
the card substrate . * Thus ^ t&epznSf layejd is forme d on tfiie^ 
surfaces of the substrate / while- th# sublimable dye 

20 therein penetrates the surface layer of . the substrate, 
with the result that the printed portion is:? of a double- 
layer structure. It is noted that the sublimable dye and 
the ink define the same type of characters / ^hictLr are^ 
apparently indistinguishable. An attempt to scratch off 

25 the characters defined by the ink and replace them by 
another characters would be unsuccessful/ since- said 
another characters are not superposed on the characters 
defined by the dye, which can be by no means scratched 
off. Thus r counterfeiting or falsifying, if attempted, 

30 would come out immediately.. 

The heat transfer sheet according to this aspect of 
the invention will now be explained in greater detail 
with reference to its preferred embodiment illustrated in 
Pig. 32. 

35 As a substrate sheet 61 used for the above-mentioned 

heat transfer sheet, the same substrate sheet as 
heretofore available for conventional heat transfer 
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sheets may be used as such. Other sheets may be employ ed: - 
as well. In this regard, there is no particular 
limitation. 

Illustrative examples of preferable substrate sheets 
t aaj include those; based- -.on pl ast-Tr ^-r gnirh - as. - polyester r 
polypropylene, cellophane, polycarbonate, cellulose 
acetate, polyethylene, polyvinyl chloride, polystyrene, 
nylon, polyimide, polyvinylidene chloride, polyvinyl 
alcohol, fluorine resin, chlorinated rubber and ionomer; 
10 papers such as condenser paper and paraffin paper; and 
unwoven fabrics. These sheets may also be formed into a 
composite sheet for use. 

The thickness of the substrate sheet, for instance, 
may be in the range of 2 to 25 //m, although it may be 
IS varied depending upon the material used., such that the 
desired strength and heat-conductivity are achieved. 

The hot-meitable: linlc. used ..ia~thft^attt aspect of . this 
invention comprises- ; a ^ pigment,; a~ sufal i ma ble ink 'an&ria 
vehicle with the incorporation '<*£:;:; various additives , if 
20 required. 5. V-% ... v " 

- ... .£ The ^pigment , whether organic or inorganicv ^ may be 
one having properties suitable for recording. For 
instance, pigments capable of - developing a colorrafe 
sufficient density but incapable of being discolored and 
25 faded by light, heat, temperature and other parameters 
may be used. Particular preference is given to carbon 
black. Of course, use may be made of pigments of cyan, 
magenta, yellow and other hues. 

Effectively usable to this end are any dyes employed 
30 for conventional known heat transfer sheets. By way of 
example alone, mention is preferably made of red dyes 
such as MS Red G, Macrolex Red Violet R, Ceres Red 7B, 
Samaron Red HBSL, and Resdiin Red F3BS; yellow dyes such 
as (Phorone) Brilliant Yellow S-6GL, PTY-52 and Macrolex 
35 Yellow 6G; and blue dyes such as (Kayaset) Blue 714, 
(Vacsolin) Blue AP-FW, (Phorone) Brilliant Blue S-R, MS 
Blue 100 and (Dito) Blue No. 1. 
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Satisfactory effects are achievable: when such a dye 
as mentioned above is used in an amount ranging from 0.1 
to 30 parts by . weight per 100 parts by weight of the 
pigment. _ 

The vehicle used may be composed ^ehiefijii. of a resin 
having a relatively low softening point,, a copolymer of 
vinyl acetate in particular with other monomers and a 
variety of waxes. Alternatively , use may be made of 
mixtures of waxes with dry oils, resins, mineral oils, 
cellulose, rubber derivatives or the like. Typical 
examples of the waxes include microcrystalline wax, 
carnauba wax and paraffin wax. in addition, use may be 
made of a variety of waxes such as Fisher-Tropsch wax, 
various low-molecular weight polyeihylenes, Japan wax, 
beeswax, spermacetic, ibotawax, wool wax, shellac wax, 
candelilla wax, pe txolactam ^ a partially modified wax, 
fattx-acid est errand, fatty acid amide Thus, .use., may be 
made of all\,tfe: waxes used or. conventional hbt^-melt 
types of heat transfer sheets, heretofore known in the 
art. - 

Especially when the material to be heat-transferred 
is one formed of polyvinyl chloride as is the case of the 
card^ substrate, it is more preferable that the following 
resinous binder is used in view of the adhesion to the 
card substrate and the resistance to scratching. 

(1) acrylic resin; 

(2) acrylic resin + chlorinated rubber; 

(3) acrylic resin + vinyl chloride/vinyl acetate 
copolymer type resin; 

(4) acrylic resin + cellulosic resin; and 

(5) vinyl chloride/vinyl acetate copolymer type 
resin. 

Application of a hot-meltable ink layer 2 directly 
or indirectly onto the substrate sheet 61 may be achieved 
by not only hot-melt coating but also many other means 
such as hot-lacquer coating, gravure coating, gravure 
reverse coating and roll coating. The thickness of the 



EP 0 407 615 A1 

51 



ink layer to be formed should be determined such that the~. 
required density and heat sensitivity are well-balanced/; 
and should be in the range of 0.1 to 30 /um r preferably 1 
to 20 fax. 

a According to the 8th aspect of thi s ^jjag entio n , the 

ink layer may further be provided with a surface layer 
(not illustrated) comprising waxes, heat-sensitive 
adhesives and the like, thereby improving the adhesion 
between the ink layer and the image receiving layer at 
10 the time of transfer. 

When a material susceptible to heat is used for the 
substrate sheet, it is preferred that it is provided on 
its surface to come in contact with a thermal head 63 
with a heat-resistant layer 64 serving to prevent the 
jr., 15 thermal head 63 from sticking to that surface. 

Xn order to form "ait image witfa^sucirra vheat^ transfer 
sheet as. mentioned^ above, , any image : receiving :, sheets may , : 
bemused, which;, can show dye-receptivity tro the sub I f maM Lfe- f- 
dye ron its recording: -side. When the image receiving 
C 20 i sheet: is f ormed _-.ofi , . . evg • , paper r a metal, glass^ and a 

synthetic resin, all free from dye receptivity, a dye 
receiving layer may then be provided on- at least its one 
^ ? .y side. . . .» 

How to prepare the card will now be explained 
25 typically with reference to using the heat transfer sheet 
according to the 8th aspect of this invention. 

As long as it is provided on its surface with a dye 
receiving layer dyeable with a sublimable dye r the card 
substrate used for the card of the aspect of this 
*♦ 30 invention may be formed of any known material. For 

instance, use may be made of films or sheets of various 
plastics such as polyolefin, polyvinyl chloride, 
polyethylene terephthalateV polystyrene, polymethacrylate 
and polycarbonate. Use may "also be made of white, opaque 
35 films- or foamed sheets obtained from such synthetic 
resins to which white pigments and fillers are added. 
Use may further be made of synthetic paper (based on 
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polyolefin, polystyrene/ etc.)/ fine paper, ~artr or^coated:- 
paper, cast coated paper , wall paper , lining paper, 
synthetic resin or emulsion-impregnated paper, synthetic 
rubber later-impregnated paper, synthetic resin- 
" ^incorporated paper^r^feperboa rd r .eel lu3 as >£iber paper or 
the like. 

Still further, laminates comprising any desired 
combinations of the above substrate films may be used to 
this end. 

10 Figure 32 is one preferable embodiment of the card 

substrate 65 according to the 8th aspect of this 
invention, which comprises a center core 66 formed of 
polyvinyl chloride containing a white pigment and 
transparent polyvinyl chloride layers 67 and 67 1 

15 laminated on both sides of the core 66. At least the 
transparent polyvinyls 1 chloride flayer ^67/? defining an 
-imagewise surface, .contains -a -.a suitable amounts of ^ a~. 
plasticizer to^make better the f ixabxlitj of 

..-■ r e - The quantity^ of the plastixrizer^incorporated is in a 

20 ~ ! range of preferably - 0 .1 to*r3L0 ptrtsx by weight, more 
r 'i preferably 3 to 5 parts by weight per v 100 parts by weight 
of polyvinyl chloride forming the dye receiving layer 67. 
Too small a quantity of the plasticizer, on the one hand, 
makes its fixability with respect to the sublimable dye 
. 25 so insufficient that abnormal transfer can occur in which 
the dye layer of the heat transfer sheet is transferred 
as such during heat transfer. Too large an amount of the 
plasticizer, on the other hand, reduces and softens the 
dye receiving surface and causes the printed image to be 

30 blotted and so become unclear during storage. 

Optionally, the above dye receiving, layer 67 may 
contain any desired additives such as coloring pigments, 
white pigments, body pigments, 1 fillers, DV absorbers, 
antistatics, thermal stabilizers and fluorescent 

35 brighteners. 

The card substrate 65 may be pre-formed on its 
surface with a recording layer, an embossed or printed 
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pattern/ an optical or IC memory, a bar cord. (all- no» 
shown) and so on, although not illustrated. 
Alternatively, it may be provided with them by heat 
transfer or other systems after the carrying of such 
i -information as the -photograph- of. f a ce , c:^ f 

- - The photograph to be carried on the card substrate 
65 may be formed with a known sublimation type of heat 
transfer sheet in conventional manner. 

Literal information 68/ etc. may be formed with the 

10 heat transfer sheet according to this aspect of the 
invention. More specifically/ while the ink layer 62 is 
located in opposition to the dye receiving layer 67/ the 
heat transfer sheet is overlaid on the card substrate 65/ 
and the assembly is then heated from the back side of the 

IS; heat transfer sheet for printing, thereby transferring 
the ink layer 62 onto the dye receiving- layer 67. In 

case , afcrleasfc ai:par±~: of z the dye- in: therink^layer ; , 
fixed onto the dye receiving layer 67 by heat atrthe time 
of printing/ thus forming dyed characters 69. If a low- 

ZQ t -molecular-weight dye is used as the dye r then it passes 
: 1 from the ink layer 68 into the i dye receiving layer 67 
with the lapse of time r increasing the density of the 
dyed characters 69. 

Upon a physical removal of the thus formed ink 

25 characters 68/ the ink layer 68 is removed but the dyed 
characters 69 are not. Another characters, if formed/ 
are unlikely to be superposed on the dyed characters 69. 
Thus, falsifying, if attempted, would come out 
immediately. 

30 Although it is understood that the photographic 

information and literal information may be formed with 
separate heat transfer sheets/ more advantageous in view 
of process efficiency is that both types of information 
are simultaneously formed with a composite heat transfer 

35 sheet including a sublimable dye layer together with a 
meltable ink layer containing a sublimable dye as already 
stated. 
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The lamination of a protective layery not shown , for 
improving the service life or durability of the recorded 
information/ e.g., the photograph of face, may be 
achieved by coating and drying a transparent coating 
S-J&aterial f laminating —.a- transparent^;, film : and^* using a 
protective layer /heat transfer sheet. ; Such a protective 
layer may be provided all over, or on a part of, the 
recorded information at a step separate from the step of 
recording each type of information. In a preferred 

10 embodiment of this aspect of the invention, however, use 
is made of a composite heat transfer sheet in which the 
substrate sheet is provided thereon with a sublimable dye 
layer of at least one color, a hot-meltable ink layer of 
at least one color (containing a sublimable dye) and a 
4 : 15 protective layer in that order , thereby simultaneously 
fo raying a gradient image such as photograph ofSfface and 

landscape , a.;, monotonous, images sncte as rrHa »■ ac tex c 
markings: and the- tr anspare nt:: p rotec tive layer wi th ^ th# 
same heat transf er ijsbeet. s 

20 According to the 8th aspect of this invention, the 

sublimable dye-containxrrg hot-meltable ink layer is 
transferred onto an image receiving sheet able to fix the 
dye, for instance, a card substrate , thereby forming 
characters, etc. Simultaneously with this or with the 

25 lapse of time, the sublimable dye in said ink layer is 
fixed to the card substrate. It is noted that the 
sublimable dye and the ink define the same type of 
characters, which are apparently indistinguishable. an 
attempt to scratch off the characters defined by the ink 

30 and replace *■ them by another characters would be 
unsuccessful, since said another characters are not 
superposed on the characters defined by the dye, which 
can never be scratched^ off. Thus, counterfeiting or 
falsifying, if attempted, would come out immediately. 

35 The present invention will now be explained more 

illustratively with reference to the following examples, 
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in which all parts and percentages (%) are ; by 7 wrgftt ; ; 
unless otherwise indicated. 
Example Al 

A white core for a card substrate was prepared from 
5 a. composition consisting ;;a£: lfitt : p a r t re q^^a^polyvinyr . 
chloride (with a polymerization degree of 800) compound 
containing about 10% of additives such as a stabilizer 
and 15 parts of a white pigment (titanium oxide), said 
core being 0.2 mm in thickness and measuring 30 x 30 cm. 
10 Prepared was then a transparent sheet (of 0.15 mm in 

thickness) consisting of 100 parts of the above-mentioned 
polyvinyl chloride compound containing 3 parts of a 
plasticizer and 1 part of a lubricant, which was in turn 
hot-pressed on each side of the white core to obtain a 
15 card substrate used according to this Invention. 

rnks of" three colors^ 7 each having— the following 
/ ■iii^ ngHinn anci - ^rin frai ti i rtg ^ ^ subLimabie dye r : wete-,- 
-r: prepared. ' *' ;\ „:;'-'s-''c- : l * 

: Yellow Ink "' v ^ C/- 

^ 20 Disperse dye 'CMacrolex: .Yellow 6G — 1 - . - C 

c.I. Disperse Yellow 201 by commercialized 
by Beyer) 5.5 parts 

~ EoXyvinyl butyral resin (Eslec BX-1 ^ - 

commercialized by Sekisui Chemical 
25 . Co., Ltd.) 4.5 parts 

Methyl ethyl ketone/toluene 

(1:1 by weight) 89.0 parts 

Magenta Ink 

The same as the above-mentioned yellow ink, except 
30 that a magenta disperse dye (C.I. Disperse Red 60) was 
used as the dye. 
Cyan Ink 

The same as the above-mentioned yellow ink, except 
that a cyan disperse dye (C.I. Solvent Blue 63) was used 
35 as- the dye. 

A 4.5-/zm thick polyester film was provided, which 
had been formed on its back side with a heat-resistant 
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slip layer (of 1 /*m in thickness) and on i-ts front side 
with an adhesion-improving layer (of 0.5 /a in thickness) 
formed of a polyurethane type resin. By means of gravure 
coating , the above-mentioned ink compositions were then 
^ repeatedly coated.,, and .^dried on tha^ front side of - tiiat 
polyester film over a width of 15 cm in a coating amount 
of about 3 g/m 2 in the order of yellow, magenta and cyan, 
thereby obtaining a heat transfer sheet containing the 
sublimable dye layers of three colors. 

10 The sublimation heat transfer sheet was then 

overlaid on the card substrate, and a thermal energy was 
applied to the assembly with a thermal head connected to 
electrical signals obtained by the color separation of a 
photograph of face to effect sublimation transfer in the 

15 order of cyan, magenta and yellow, thereby forming a 
full-colored phatograpire - -. c .r;:- , ; r u 

By .means of^graspire. coatl ng^a^-r^l pase -laygr^fornrrng 
xckr, havi ng the fal lowing^ ; cuiujju s i t ion was^ coated and drTe&M 
in an amount of 1 g/m 2 (on solid basis) ^on the front side 

20 of a polyester film similar to the . above-mentioned one, 
, thereby forming a release layer. 
Release Layer-Forming Ink 

Acrylic resin 20 "parts 

Methyl ethyl ketone 100 parts 

25 Toluene 100 parts 

By means of gravure coating, the following ink was 
coated and dried on the front side of the release layer 
in an amount of about 3 g/m 2 to form a hot meltable ink 
layer, thereby obtaining a hot melting type of heat 

30 transfer sheet. 
Hot Meltable Ink 

Acrylic/vinyl chloride/vinyl acetate 

copolymer Resin * v: 20 parts 

Carbon black 10 parts 

35 Toluene 35 parts 

Methyl ethyl ketone 35 parts 
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The heat transfer sheet was overlaid on the blank 
space of the card on which the photographic image ha<T 
been formed , thereby forming symbolic images such as 
numerals/ characters and other literal images and a.,.. bar 
-code. ^ -r-->* ^ - -t : ~^r.T. r .- - ~. " t ' . 

A 4.5-/*m thick polyester film was provided/ which 
had been formed on its back side with a heat-resistant 
slip layer and on its front side with an adhesion- 
improving layer (of 0.1 ptm in thickness) formed of a 
10 polyester type resin. By means of gravure coating/ a 
protective layer-forming ink having the following 
. composition was then coated and dried on the front side 
of ..that film in an amount of 4 g/m 2 (on solid basis)/ 
thereby forming a protective layer 
15 Protective Layer-Forming Ink 

^ fiery lie resin (BR— 83 commercialized by 

Mitsubishi JRayonl 20 parts.:' 

Polyethylene wax~ . . . 1 part 

Methyl ethyl ketone v ' '-:hi\< 50 parts 

20 Toluene - ^% ^ , - SOjparfcs 

With a gravure ink containing - a- txansparent "red 
pigment/ a transparent pattern was then printed on the 
_ rs front side of the protective layer to *± orm a patterned 
layer. Subsequently / an adhesive layer-forming ink 
25 having - the following composition was further coated and 
dried on the protective layer in an amount of 1 g/m 2 (on 
solid basis) to form an adhesive layer r thereby obtaining 
a heat transfer sheet combined with the protective layer. 
Adhesive Layer-Forming Ink 
30 Acrylic/vinyl chloride/vinyl acetate 

copolymer (HS-32G commercialized by 

Showa Ink Co. f Ltd.) 20 parts 

Methyl ethyl ketone 100 parts 

Toluene 100 parts 

35 With the heat transfer sheet combined with the 

protective layer, the protective layer was then 
transferred onto the surface of the photograph as 
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• obtained above by a heat transfer technique to obtain a 
card according to the present invention. The protective 
layer was then removed from the card to retouch the 
photograph and form another protective layer with 
S lac quer. However, this fact of falsifying came out 
immediately. 
Examples A2-A5 

Heat transfer sheets combined with protective layers 
were prepared by using the following inks in place of the 
10 patterned layer of the heat transfer sheet combined with 
the protective layer,- obtained in Ex. Al. The procedures 
of Ex. Al were otherwise repeated to obtain cards 
according to the present invention. 



15 



20 



25 



30 



35 



Examples 


Inks Used 


Patterns 


: &2 


Gravure ink. containing 
£ Xtzo re s cent >: i£ 


Symbolic -mark ... 


A3 ^ ^ 


Gravure ink containing ~ 
fluorescent Enrightener 


Lattice 

• ?* 


A4 - 


Gravure ink containing 
DV absorber 


Geome trie pat tern 


A5 


Gravure ink containing 
IR absorber 


Uniform all over 
the surface 



The pattern of the card of Ex* Al can be seen 
through visually , but that of Exs. A3-A5 cannot. The 
pattern of the card of Ex. A3 is clearly recognizable 
under black light; that of Ex. A4 is distinguishable in 
the form of a black shadow under black light; and that of 
Ex. 5 is detectable with an infrared detector. 

The cards were all difficult to falsify. 
Example AS '* \* 

The card substrate, ■ sublimation type of heat 
transfer sheet, hot melting type of heat transfer sheet 
and heat transfer sheet combined with the protective 
layer (having no patterned layer) used in Ex. Al were 
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used for the transfer of a photograph of face, characters 
and a protective layer. Printed thereon was a checkered 
pattern with a sublimation type of heat transfer, using a 
low printing energy. Further thereonto, the protective 
5: layer was re-transferred to obtain sncfcL'a.-card-according 
to this invention as shown in Fig. 4. The card/ having a 
visually observable thin checkered pattern on the 
photograph, was again difficult to falsify. 
Example Bl 

10 A white core for a card substrate was prepared from 

a composition consisting of 100 parts of a polyvinyl 
chloride (with a polymerization degree of 800) compound 
containing about 10% of additives such as a stabilizer 
and l!T~parts of a white pigment (titanium oxide), said 
- 15 ..core, being 0.2 mm in thickness and measuring 30 x 30 cm. 

Prepared way then transparent- g beet^ f of - 0 . 15 mm in 
thickness ) contrai n tng^g£:-lQQ parts~o£f tl^vabove^ 
/ polyvinyl chloride-- compou nd containing - 3 parts ' of i I. ek 
plasticizer and 1 part of a lubricant,. -which was in turn 
20 hot-pressed on each side of the white core to'obtain the 
card substrate used according to this invention. 

Inks of three colors, each having the following 
composition and containing a sublimable dye^ were 
prepared. 
25 Yellow Ink 

Disperse dye (Macrolex Yellow 6G - 
C.I. Disperse Yellow 201 by 

commercialized by Beyer 5.5 parts 

Polyvinyl butyral resin (Eslec BX-1 
30 commercialized by Sekisui Chemical 

Co., Ltd.) 4.5 parts 

Methyl ethyl ketone/toluene 

(1:1 by weight) 89.0 parts 

Magenta Ink 

35 The same as the above-mentioned yellow ink, except 

that a magenta disperse dye (C.I. Disperse Red 60) was 
used as the dye. 
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Cyan Ink 

The same as the above-mentioned yellow ink, except 
that a cyan disperse dye (C.I. Solvent Blue 63) was used 
as the dye. 

,. £ .. ... A 4 . thick, polyesters fi Ikt :ite;vppsinded^^which 
had been formed on its back side with a heat-resistant 
slip layer (of 1 jjsl in thickness) and on its front side 
with an adhesion- improving layer (of 0.5 /an in thickness) 
formed of a polyurethane type resin. By means of gravure 

10 coating, the above-mentioned ink compositions were then 
repeatedly coated and dried on the front side of that 
polyester film over a width of 15 cm in a coating amount 
of about 3 g/m 2 in the order of yellow , magenta and cyan, 
thereby obtaining a heat transfer sheet containing the 
sublimable dye layers of three colors. 

The -~ sublimation; heat transfer^ sheet was then 
overlaid on : t he ^car& ^uhfitrate^> and - ar thermal energy --was" 

... applied to the ^a ssemb ly witii a thermal head v connected r 'to 
electrical signals obtained by £he color separation of a 

20 photograph of face to effect sublimation transfers in the 
order ";jpf cyan, magenta and yellow , thereby forming a 
full-colored photograph. 

By means of gravure coating, a release layer-forming 
ink having the following composition was coated and dried 

25 in an amount of 1 g/m 2 (on solid basis) on the front side 
of a polyester film similar to the above-mentioned one, 
thereby forming a release layer. 
Release Laver-Forminq Ink 

Acrylic resin 20 parts 

* 30 Methyl ethyl ketone 100 parts 

Toluene 100 parts 

By means of gravure coating, the following ink was 
coated and dried on the front side of the release layer 
in a coating amount of about 3 g/m 2 to form a hot 
35 meltable ink layer, thereby obtaining a hot melting type 
of heat transfer sheet. 
Hot Meltable Ink 
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Acrylic resin + chlorinated rubber 20 parts - 

Carbon black 10 parts 

Toluene 35 P arts 

Methyl ethyl ketone 35 parts 

- 5: " The heat transfer :-slieetr was ov er? ff f ff zaxcrrtiss blank 
space of the card on which the photographic image had 
been formed/ thereby forming symbolic images such as 
numerals, characters and other literal images and a bar 
code. 

10 A 4.5-jam thick polyester film was provided, which 

had been formed on its back side with a heat-resistant 
slip layer and on its front side with an adhesion- 
improving layer (of 0.1 //m in thickness) formed of a 
polyester type resin. By means of gravure coating, a 

3 5 protective layer-forming ink having the following 
•j composition was- then coated and dried on the front side 
of:: that f ilm :i^ has±s>^ 
t&ereby forming a protective layer* ; r. v. 
Protective Layer-Forming Ink : t rj 

20 Acrylic resin (BR-83 commercialized by v 

Mitsubishi Rayon Co., Ltd.) 20 parts 

Transparent red pigment 0.01 part 

Polyethylene wax 1 part 

Methyl ethyl ketone 50 parts 

25 Toluene 50 parts 

Subsequently, an adhesive layer-forming ink having 
the following composition was coated and dried on the 
protective layer in an amount of 1 g/m 2 (on solid basis) 
to form an adhesive layer, thereby obtaining a heat 

30 transfer sheet combined with the protective layer. 
Adhesive Layer-Forming Ink 
Acrylic/vinyl chloride/vinyl acetate 

copolymer (HS-32G commercialized by 

Showa Ink Co., Ltd.) 20 parts 

35 Methyl ethyl ketone * 100 parts 

Toluene 10 0 parts 
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With the heat transfer sheet combined with~ the. 
protective layer, the protective layer was transferred 
onto the surface of the photograph as obtained above by a 
heat transfer technique to obtain a card according to the 
S present invention. The protect i ve^iay efejsa s^then removed 
from the card to retouch the photograph arid form another 
protective layer with lacquer* However f this fact of 
falsifying came out immediately . 
Examples B2-B5 

10 Heat transfer sheets combined with protective layers 

were prepared by using the following inks in place of the 
patterned layer of the heat transfer sheet combined with 
the protective layer, obtained in Ex. HI. The procedures 
of Ex. Bl were otherwise repeated Cto ^uobtain cards 

15 according to the priasent .invention. 



20 



Examples!-;; 


PhotbsensLtive ^Materials. Used ..J^ 


si 


Pink' fluorescent dye ; 


0.05 parts 


B3 


Fluorescentr^>rightener 


^ 0.01 part 


B4 


UV absorber 


0.05 parts 


B5 


IR absorber 


0.05 parts 



25 



30 



35 



The protective layer of the card of Ex. B2 is 
observed in a pink color by the naked eye, but the 
protective layers of the cards of Exs. B3-B5 are visually 
colorless. The protective layer of the card of Ex. B3 
glows so clearly with a pale color that it can be 
distinguishable under black light. The protective layer 
of the card of Ex. B4 is recognizable in the form of a 
black shadow under black light, while the card of Ex. B5 
can be detected with an infxared detector. 

The cards were all difficult to falsify. 
Example CI 

A white core for a card substrate was prepared from 
a composition consisting of 100 parts of a polyvinyl 
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chloride (with a polymerization degree of 800) cxsnpoonct 
containing about 10% of additives such as a stabilizer 
and 15 parts of a white pigment (titanium oxide), said 
core being 0.2 mm in thickness and measuring 30 x 30 cm. 
_ ^ i Prepared was then a transparent sheet J o£~ -0 ♦ 1 S mm in 

thickness) consisting of 100 parts of the above-mentioned 
polyvinyl chloride compound containing 3 parts of a 
plasticizer and 1 part of a lubricant, which was in turn 
hot-pressed on each side of the white core to obtain the 

10 card substrate used according to this invention. 

Inks of three colors, each having the following 
composition and containing a sublimable dye, were 
prepared. 
Yellow Ink 

15 Disperse dye (Macrolex Yellow 6G - 
C.X. . Disperse Yellow i2Ql^:by~r : 

commercial i.g&ci by Beyer :. * EUS^parfcs^ 
FoXyv-inyl butyral;; resin . - . ^ : v ;v 

(Eslec BX— 1 commercialized - 
20 v , by Sekisui Chemical Co., Ltd.) 4.5 parts 

! Methyl ethyl ketone/talueire ~ •' * r 

(1:1 by weight) 89.0 parts 

- ^. Magenta Ink 

The same as the above-mentioned yellow ink, except 
25 that a magenta disperse dye (C.I. Disperse Red 60) was 
used as the dye. 
Cyan Ink 

the same as the above-mentioned yellow ink, except 
that a cyan disperse dye (C.I. Solvent Blue 63) was used 
* 30 as the dye. 

A 4.5-/aii thick polyester film was provided, which 
had been formed on its back side with a heat-resistant 
slip layer (of 1 /aa in thickness) and on its front side 
with an adhesion- improving layer (of 0.5 /zm in thickness) 
35 formed of a polyur ethane type resin. By means of gravure 
coating, the above-mentioned ink compositions were then 
repeatedly coated and dried on the front side of that 
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polyester film over a width of 15 Cm in a coating amount 
of about 3 g/m 2 in the order of yellow, magenta and cyan/ 
thereby obtaining a heat transfer sheet containing the 
sublimable dye layers of three colors. 
K£? -r The sublimation ^heat tran sfezE I^slieetE-^ras then 
overlaid on the card substrate , and a thermal energy was 
applied to the assembly with a thermal head connected to 
electrical signals obtained by the color separation of a 
photograph of face to effect sublimation transfer in the 

10 order of cyan, magenta and yellow , thereby forming a 
full-colored photograph. 

By means of gravure coating , a release layer ~f orming 
ink having the following composition was coated and dried 
in an amount of 1 g/m 2 (on solid basis) on the front side 

15 of a polyester film similar to the above-mentioned one, 
thereby forming a release layers v.- £ 

Release Layer-Forming Infe;r : _ 

A ery l ie^re s i n i : 2Q partsr 

Methyl ethyl ketone " ~IQ0 parts 

20 Toluene 100 .parts 

By means of gravure coating, the f ollowing^fnk was 
then coated and dried on the front side of the release 
layer in an amount of about 3 g/m 2 to form a hot meltable: 
ink layer, thereby obtaining -a hot melting type of heat 

25 transfer sheet. 
Hot Meltable Ink 

Acrylic resin + cellulosic resin 20 parts 

Carbon black 10 parts 

Toluene 35 parts 

30 Methyl ethyl ketone 35 parts 

The heat transfer sheet was overlaid on the blank 
space of the card on which ; the photographic image had 
been formed, thereby forming s'ymbolic images such as 
numerals, characters and other literal images and a bar 

35 code. 

A 4.5-jom thick polyester film was provided, which 
had been formed on its back side with a heat-resistant 
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slip layer and on its front side with an adhesions- 
improving layer (of 0.1 //m in thickness) formed of a 
polyester type resin. By means of gravure coating , a 
protective layer-forming ink having the following 
composition was ftr**^ : coated- gnd drie&foir t±c&? front side 
of* that film in an amount of 4 g/m 2 (on solid basis) , 
thereby forming a protective layer. 
Protective Layer-Forming Ink 
Acrylic resin (BR-83 commercialized by 

10 Mitsubishi Rayon Co., Ltd.) 20 parts 

Polyethylene wax 1 part 

Methyl ethyl ketone 50 parts 

Toluene 50 parts 

Subsequently, an adhesive layer-forming ink having 

15 the following composition was further coated and dried on 
v the^ protectxve^.layer "in air 5 amount- of 1 g/m 2 (on solir 
basis) to f orate ajr l adhesive: .layery ether ebyr Qbtcrrm rrgntx 
heat transfer s heet c omb ined with the protective layer^' v 
Adhesive Layer-Forming Ink 

20 Acrylic/vinyl chloride/vinyl acetate 

copolymer (HS-32G commercialized by 
Showa Ink Co., Ltd.) 
Methyl ethyl ketone 
Toluene 

25 With the heat transfer sheet combir 

protective layer, the protective lay 
transferred onto the surface of the photon- 
transfer technique. In the instant exar 
printing energy was decreased from a zo 

30 by a 10% decrement to obtain a card . 

invention. The protective layer of t ' ~" 

decrementally in surface gloss from 
zone e. The protective layer was r 
to retouch the photograph and fo 

35 layer with lacquer. However, the 

came out immediately. -/ 

Example C2 *~ ^~ 
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In Example CI, the transfer of the protective layer 
was effected with a hot stamper including- a mold notched 
around it, thereby obtaining such a card according to 
this invention as sketched in Pig. 12. 
S Example C3 •>. - .':}&.. '"■ r * v -...*:.' 

In Example CI, the transfer of the protective layer 
was carried out three times, as depicted in Fig. 13 , 
thereby obtaining a card according to this invention. 
The protective layer of this card appears to be uniform 
10 by the naked eye, but it is noticeably rough to the 
touch . 
Example C4 

In Example CI, the transfer of the protective layer 
was conducted three times, as: depicted in Fig. 13/ 

15 thereby obtaining a card according to t ft i s invention. In 
tftf* instant example* the^ third cycl# of transfer was 
r per£armed using -the - lieatv transf er ^Rh^et:: comhi with~tthe _ 
protective layer, s howa r in 'Fig. r lS, 7 said p rote ctive 
further containing a fluorescent bfightener . The 

20 protective layer of this card appears to be uniform by 
the naked eye. Under black light, however, only the 
protective layer part, shown at 4", gave out a bright 
glow. 

Example C5 

25 After transferring the uniform protective layer in 

Example CI, a dotted pattern was transferred onto that 
layer, as shown in Fig. 15, using the heat transfer sheet 
combined with the protective layer shown in Fig. 15, in 
which a transparent colored layer was interposed between 

30 the protective layer and. the release layer, thereby 
obtaining a card according to this invention. 

The above-mentioned cards all made it so difficult 
to reconstruct their protective- layers that they were 
difficult to falsify. 

35 Example Dl 

Use was made of a transparent type of rainbow 
hologram sheet commercialized by Dai Nippon Printing Co., 
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Ltd. (of A4 size and 50 /*m in thickness). By means o£ a - 
bar coater, a coating liquid having the following 
composition was coated and dried on one side of that 
sheet in an amount of 5.0 g/m 2 (on dry basis) to obtain a 
5 heat transfer image receiving sheets a rrnrrt ing i to this, 
invention. 

Polyester (Bylon 600 commercialized by 

Toyobo Co., Ltd.) 4.0 parts 

Vinyl chloride/vinyl acetate copolymer 
10 (#1000A commercialized by 

Denki Kagaku Kogyo K.K.) 6.0 parts 

Amino-modified silicone (X-22-3Q5QC 

commercialized by The Shin-Etsu 

Chemical Co., Ltd.) 0.2 parts 

15 Epoxy-modif ied silicone (X-22-3000E , v 
-x-\>; . ' commercialized by^Ther Shin-Etsu :vt " 

ChemicaL. Co^r ;I*td- ) w 0 • 2. partly * 

Antioxidant 0-1 parted 

Methyl ethyl ketone/tolnene ^ : r 

20 (1:1 by weight) ' -; 8^.3 parts 

Apart from this, a dye carrying -layer-forming ink 
composition having the following composition was 
prepared, and was then coated.- and, dried on a thick.: 
polyethylene terephthalate film in a coating amount of 
25 1.0 g/m 2 (on dry basis) by means of a wire bar to obtain 
"a- --beat transfer sheet, said film being subjected on its 
back side to a heat-resistant treatment. 

Sublimable dyes (yellow, magenta and cyan) 5.5 parts 

Polyvinyl butyral resin (Eslec BX-1 
* 30 commercialized by Sekisui Chemical 

Co., Ltd.) 4.5 parts 

Methyl ethyl ketone/toluene 

(1:1 by weight) " " ■ 90.0 parts 

The heat transfer sheet of three colors was overlaid 
35 on the heat transfer image receiving sheet, while the dye 

layer was locat d in opposition to the dye receiving 

layer. With a thermal sublimation transfer printer (VY- 
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50 commercialized by Hitachi, Ltd.)/ a printing energy of 
90 mJ/mm 2 was applied through its thermal head to the 
assembly from the back side of the heat transfer sheet 
for successive heat transfer, thereby recording in three 
EL colors, yellow, cyan _ and xna^entjsv a. f nil —coiorTed 
photographs, signatures, dates of birth, addresses, names 
of employers, the name of a country, etc. for six 
individuals. After a heat-sensitive adhesive was formed 
on the imagewise surface of the assembly to a thickness 
10 of about 5 fan, the assembly was divided into six parts. 

A passport form was then provided, on which general 
items of common information were printed. Applied onto a 
give region of that form was heat-applied the above- 
mentioned hologram sheet, thereby preparing six 
15 certification cards. 

4 JL r £nllr-£aced— viewing of each card- gives no 

hr>i ngraphic?Lrimagp_ r btrfc prgsrides a cle^x. ; indlcaJ^ion. of tJ iefe ~i 
general items of < a »»»»» *rr; - j ttF orjgatxdtr^and : 3~fi^ p^r goiia 1 
^ items of information. A viewing of each card at an angle 
' 20 of about 45° gave a clear holographic stereogram. Iff 
Then, a forced,., removal of the hologram sheet 
destroyed partly the dye receiving layer on which the 
r personal information was recorded, leaving one pieoe^of^ 

the information on the substrate sheet and another piece 
25 on the hologram sheet. It was thus virtually impossible 
to falsify the photographs, etc. 
Example El 

A solution of an ethylene/vinyl acetate copolymer 
was coated and dried on. the surface of a transparent type 

30 of rainbow hologram sheet, commercialized by Dai Nippon 
Printing Co., Ltd. (which was of A3-size and 50 fan in 
thickness and bore a landscape) to form an adhesive layer 
of about 20 ftm in thickness, which was in turn applied to 
a synthetic paper (Yupo PPG#150 commercialized by Oji 

35 Yuka Co., Ltd.) to prepare a substrate sheet. Further, a 
coating liquid having the following composition was 
coated on the front side of the hologram sheet in an 



BNSDOCID: <EP 040761 5A1_I_> 



EP 0 407 615 A1 

69 



amount of 10.0 g/m 2 (on dry basis). After that, it.^ 
dried at 100°C for 30 minutes to obtain a heat transfer 
image receiving sheet according to this invention. 
Polyester (Bylon 200 commercialized by 
5_ Toyobo Co., LtdU) ■• «-^i*' A :V..:>>lf ? I 3 — 5 parts 

Vinyl chloride/vinyl acetate copolymer 

(VYHH commercialized by UCC) 5.0 parts 

Amino-modified silicone (KF-393C 

commercialized by The Shin-Etsu 
10 Chemical Co., Ltd.) 1.2 parts 

Epoxy-modified silicone (X-22-343 

commercialized by The Shin-Etsu 

Chemical Co., Ltd.) 0.2 parts 

Methyl ethyl ketone/toluene/cyclohexanone 
15 (4:4:2 by weight) 102.0 parts 

On the- other hand/- .a sub! imatloii;: type of heat 
transfer sheet: of .^three, colors , yellowy magextta^aiid^ c^aa r , 
was" ove r laid on the r heat transfer sheet > " while the'-'-Tffye^ 
layer was located in opposition to the dye receiving. 
20 layer. With a thermal sublimation transfer printer (VY- 
50 commercialized by Hitachi, Ltd*) , a printing energy of 
90 mJ/mm 2 was applied through its thermal head to the 
a assembly f ranL. r ±Jie~ back, side of -the heat transfer sheet 
for successive heat transfer, thereby forming a full- 
25 colored portraiture of three colors, yellow, cyan and 
magenta. 

A full-faced viewing of the portraiture gives no 
holographic image, but provides a clear indication of the 
heat-transferred image.. A viewing of this image at an 
30 angle of about 45° gave a clear holographic stereogram 
against the heat-transferred image. 
Example E2 

In Example El, the * hologram sheet was applied onto 
the substrate sheet, followed by removal of the support 
35 from the hologram sheet. A dye receiving layer similar 
to that used in Ex. El was then formed on the hologram 
sheet to record a similar image. 
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A full-faced viewing of that image gives no z 
holographic image , but provides a clear indication of the 
heat-transferred image. A viewing of the image at an 
angle of about 45° gave a clear holographic stereogram 
■ 5- against the heat-transf erredriaage. v - v ^ 
Example Fl 

A solution of an ethylene/vinyl acetate copolymer 
was coated and dried on the surface of a transparent type 
of rainbow hologram sheet commercialized by Dai Nippon 
10 Printing Co., Ltd. (of A3-size and 50 jm in thickness) to 
form an adhesive layer of about 20 /m in thickness, 
thereby obtaining = a laminated film according to this 
invention. 

On the other hand, a sublimation type of heat 
15 transfer sheet of three-color s,^yellow^^&agenta and cyan, 
was - over laid on ar subst r a t e~r %ixe e t of ar harrd vinyl 
chloride re sin - including ~ - dy : receiving ^iiay et: - on *^ its a* 
surface, while the dye layer was : located, iji opposition to 
the dye receiving layer. vWith a thermal sublimation 
- 20 transfer printer (VY-5Q commercialized by Hitachi,. Ltd. ) , 
"a printing energy of 90 mJ/mm 2 -%as applied / through its 
thermal head to the assembly from the back side of the 
heat transfer sheet for successive heat transfer , thereby 
recording full-colored photographs of face, signatures, 
25 dates of birth, addresses, names of employers, etc. for 
six individuals. 

The laminated film was then thermally applied to the 
imagewise surface, which was in turn cut into six parts 
to prepare six ID cards. 
* 30 A full-faced viewing of each certification card 

gives no holographic image, but provides a clear 
indication of the heat-transferred image. A viewing of 
the card at an angle .of. about . 45° gave a clear 
holographic stereogram. 
35 A forced removal of the hologram sheet destroyed 

partly the dye receiving layer that was the image 
carrier, leaving one piece of the image on the substrate 
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sheet and another piece on the hologram sheet. It vas-. 
virtually impossible to falsify the photographs r etc. 
Example Gl 

A white core for a card substrate was prepared from 
" SI'a composition- consisting o£±-100 pa r t s ofc^ai a palyvi ny 1 
chloride (with a polymerization degree of 800) compound 
containing about 10% of additives such as a stabilizer 
and 15 parts of a white pigment (titanium oxide), said 
core being 0.2 mm in thickness and measuring 30 x 30 cm. 

10 Prepared was then a transparent sheet (of 0.15 mm in 

thickness) consisting of 100 parts of the above-mentioned 
polyvinyl chloride compound containing 3 parts of a 
plasticizer and 1 part of a lubricant, which was in turn 
hot-pressed on each side of the white core to obtain a 

15 card substrate used according to this invention. 

rnks of three colors? ; eachr having* : the following 
compasltlon. : andir,: con tra \ n ing :y a : subli. ma h le • vi&ye r >• w&k, 
prepared. . : „■ 

Yellow Ink a '"' ' . L* . 

20 Disperse dye ^Macrolex i Tellow^ 6(? — - 1 C 

C.I. Disperse Yellow 201 by 

commercialized by Beyer) 5.5 parts 

Polyvinyl butyral resirt (Eslec BXr-1. 

commercialized by Sekisui Chemical 
25 Co., Ltd.) 4.5 parts 

Methyl ethyl ketone/toluene 

(1:1 by weight) 89.0 parts 

Magenta Ink 

The same as the above-mentioned yellow ink, except 
30 that a magenta disperse dye (C.I. Disperse Red 60) was 
used as the dye. 
Cyan Ink 

The same as the above-mentioned yellow ink, except 
that a cyan disperse dye (C.I. Solvent Blue 63) was used 
35 as the dye. : 

A 4.5-^m thick polyester film was provided, which 
had been formed on its back side with a heat-resistant 
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slip layer (of 1 pan -in thickness) and on its front side 
with an adhesion- improving layer (of 0.5 ^ia in thickness) 
formed of a polyurethane type resin. By means of gravure 
coating, the above-mentioned ink compositions were then 
5- repeatedly coated -and dried on- the £toat ~side - of . that 
polyester film over a width of 15 cm in a coating amount 
of about 3 g/m 2 in the order of yellow , magenta and cyan, 
thereby obtaining a heat transfer sheet containing the 
sublimable dye layers of three colors. 
10 With the heat transfer sheet of cyan, a pattern in 

the form of a fine lattice was formed on the card 
substrate. The sublimation heat transfer sheet was then 
overlaid on the card substrate, and a thermal energy was 
r- applied to the assembly with a thermal head connected to 

15^ electrical signals obtained by the color separation of a 
, r photograph- of face to effect sublimation transfer- in the 
order^ of cyan^? mageitta^aiid yeAlore^tJierei^^ farming, a., 
ftill-tolored photc^raphi. \ 

By means of gravure coating, a release layer-forming 
- 20 ink having the following composition was coated and dried 

7 ix* an, amount of 1 g/m 2 (on solid basis) on the front side 

of a polyester film similar to the above-mentioned one, 
thereby forming a release layer. 
Release Layer-Forming Ink 
25 Acrylic resin 20 parts 

Methyl ethyl ketone 100 parts 

Toluene 100 parts 

By means of gravure coating, the following ink was 
coated and dried on the surface of the release layer in 
* 30 an amount of about 3 g/m 2 to form a hot meltable ink 

layer, thereby obtaining a hot melting type of heat 
transfer sheet. 
Hot Meltable Ink 

Acrylic/vinyl chloride/vinyl acetate 
35 copolymer resin 20 parts 

Carbon black 10 parts 

Toluene 35 parts 
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Methyl ethyl ketone 35 p a rt s ... 

The heat transfer sheet was overlaid on the blank: 
space of the card on which the photographic image had 
been formed , thereby forming symbolic images such as 
numerals, characters ajx£.,athfer^..l i teral t magp-q ^ and a bar . 
code, 

A 4.5-/*m thick polyester film was provided, which- 
had been formed on its back side with a heat-resistant 
slip layer and on its front side with an adhesion- 
10 improving layer (of 0.1 /an in thickness) formed of a 
polyester type resin. By means of gravure coating, a 
protective layer-forming ink having the following 
composition was then coated and dried on the front side 
of that film in an . amount of 4 g/m 2 (on solid basis), 
15 -thereby forming a protective layer. 
: Protective Layer-Forming Znk . r, 

Acrylic resins (BRr-aa commercial i zed. by - 

Mitsubishi Rayon:' Co. F Ltd^J 20 partsfr^-'-'-. 

Polyethylene wax - " 1 part 

2Q Methyl ethyl -ketone 50 parts 

" r "" V" Toluene v.* 50 parts 

Subsequently , an adhesive layer-forming ink having 
... the following composition was further coated and dried on 
the protective layer in an amount of 1 g/m 2 (on solid 
25 basis) to form an adhesive layer , thereby obtaining a 
heat transfer sheet combined with the protective layer. 
Adhesive Layer-Forming Ink 
Acrylic/vinyl chloride/vinyl acetate 

copolymer (HS-32G commercialized by 
* 30 Showa Ink Co., Ltd.) 20 parts 

Methyl ethyl ketone 100 parts 

Toluene 100 parts 

With the heat transfer sheet combined with the 
protective layer, the protective layer was then 
35 transferred onto the surface of the photograph as 
obtained above by a heat transfer technique to obtain a 
card according to the resent invention. 
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The protective layer was then zemcrre£t :£rom the card 
to retouch the photograph and form another protective 
layer with lacquer. As a result, the fine pattern was 
simultaneously destroyed. Since the pattern was 
difficult to reconstruct. It was virtually ^impossible to 
falsify the card. 
Example G2 

In Example Gl, the photograph was first formed, 
followed by the formation of a magenta pattern all over 
10 the surface of the card substrate, thereby making a card 
according to this invention. 
Example G3 

In Example Gl, the photograph and pattern were 
simultaneously formed in non-superposed relation, thereby 
15 obtaining a card according- to this invention* 

The cards ^of Exs -GZ arrd^G3 iwere^both difficult to 
falsify.^ r .r:u . ' 

Comparative Example GTT ^ ^ • ^ j 

A latticed patterxr (of 2 juas in thickness) was" formed^ 
20 ali: over -the surface of the card of 3x. Gl with a blue, 

ultraviolet curing gravure ink to make a card in similar 

manners as in Ex. Gl. Where the characters defined by 

the heat melting ink were superposed on the pattern, th€>y ; 

become unclear by a transfer failure with the 
25 photographic zone being blotted by a failure in fixing 

the dye. Also, the protective layer failed to show 

sufficient adhesion. 

Example HI 

A white core for a card substrate was prepared from 
30 a composition consisting of 100 parts of a polyvinyl 
chloride (with a polymerization degree of 800) compound 
containing about 10% of additives such as a stabilizer 
and 15 parts of a white pigment (titanium oxide), said 
core being 0.2 mm in thickness and measuring 30 x 30 cm. 
35 Prepared was then a transparent sheet (of 0.15 mm in 

thickness) consisting of 100 parts of the above-mentioned 
polyvinyl chloride compound containing 3 parts of a 
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plasticizer and 1 part of a lubricant, which was in turn. 
hot-pressed on each side of the white core to obtain a 
card substrate used according to this invention* 

Inks of three colors, each having the following 
5~ composition and containing a sublitnahl e^dyey were 
prepared. 
Yellow Ink 

Disperse dye (Macrolex Yellow 6G - 

C.I, Disperse Yellow 201 by 
10 commercialized by Beyer) 5.5 parts 

Polyvinyl butyral resin (Eslec BX-1 

commercialized by Sekisui Chemical 

Co., Ltd.) 4.5 parts 

•t Methyl ethyl ketone/toluene 
15 (1:1 by weight) _ v - : ... 89.0 parts 

^ Macrerrba Ink v v 

The same^aa: fr*w r abovennegti rw<*rt • y**i i ^Trrkr^ excepted - - / ' 
^ that: a magenta disperse dye (C.I. Disperse Red 60) ^was^ 
- used as the dye. 
20 Cyan Ink 

The same as the -above-mentioned yellow ink, except 
that a cyan disperse dye (C.I. Solvent Blue 63) was used 
as., thp dye. 

A 4.5-//m thick polyester film was provided, which 
25 had been formed on its back side with a heat-resistant 
slip layer (of 1 ^ in thickness) and on its front side 
with an adhesion- improving layer (of 0.5 /a in thickness) 
formed of a polyur ethane type resin. By means of gravure 
coating, the above-mentioned ink compositions were then 
* 30 repeatedly coated and dried on the front side of that 

polyester film over a width of 15 cm in a coating amount 
of about 3 g/m 2 in the order of yellow, magenta and cyan, 
thereby obtaining a heat ^transfer sheet containing the 
sublimable dye layers of three colors. 
. 35 , With the heat transfer sheet of cyan, the card 
substrate was provided all over its surface with a 
pattern in the form of a fine lattice. The sublimation 
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heat transfer sheet was then overlaid on ttt&^ card - 
substrate , and a thermal energy was applied, to the 
assembly with a thermal head connected to electrical 
signals obtained by the color separation of a photograph 
5_ of face to effect subli ma.H oo;^ transfer in — the .order of: 
cyan, magenta and yellow, thereby forming a full-colored 
photograph* 

By means of gravure coating f a release layer-forming 
ink having the following composition was coated and dried 
10 in an amount of 1 g/m 2 (on solid basis) on the front side 
of a polyester film similar to the above-mentioned one, 
thereby forming a release layer. 
Release Layer-Forming Ink 

Acrylic resin 20 parts 

15 Methyl ethyl ketone 100 parts 

Toluene _ r 100 parts 

By means of gravure ^coati ng # ~ r the ^ followi ng inte was , 

coated and dried: orrlrfcfie front -side^f the releases layerf 

in ~;a coating amount. u:of about 3 g/m 2 to form a? hot 
20 meltable ink layers thereby obtaining a hot melting type 

of heat transfer sheetv 

Hot Meltable Ink 

Acrylic/vinyl chloride/vinyl acetate 

copolymer resin 20 parts 

25 Disperse dye (Macrolex Yellow 6G) 2 parts 

Carbon black 10 parts 

Toluene 35 parts 

Methyl ethyl ketone 35 parts 

The heat transfer sheet was overlaid on the blank 
* 30 space of the card on which the photographic image had 

been formed, thereby forming symbolic images such as 
numerals, characters and other literal images and a bar 
code. * : 

A 4.5-/*m thick polyester film was provided, which 
35 had been formed on its back side with a heat-resistant 
slip layer and on its front side with an adhesion- 
improving layer (of 0.1 fxsx in thickness) formed of a 



BNSDOCID: <EP 040761 5A1J_> 



EP0 407 615 A1 
77 



polyester type resin. By means of gravure coating, a 

protective layer-forming ink having the following 

composition was then coated and dried on the front side 

of that film in an amount of 4 g/m 2 (on solid basis), 
i;;. thereby forming a prote*iL-Lv t laye r •^%i^g : £jLj£ 1 - ' 

Protective Layer-Forming Ink 

Acrylic resin (BR- 3 commercialized by 

Mitsubishi Rayon Co., Ltd.) 20 parts 

Polyethylene wax 1 part 

10 Methyl ethyl ketone 50 parts 

Toluene 50 parts 

Subsequently, an adhesive layer-forming ink having 

the following composition was further coated and dried on 

the protective layer in an amount of 1 g/m 2 (on solid 
15 basis) to form an adhesive layer, thereby obtaining a 

heat transfer' sheet. combined vitfr":the protective layer. 

Adttesive Layer— Forming Ink - '\ 
V" -Acrylic/ vinyl, chloride/vinyl acetate - 7 v 

copolymer (HS-32G commercialized by ' 
20 Showa Ink Co-, Ltd^ v : 20 parts-: 

Methyl ethyl ketone^" 100 parts 

Toluene 100 parts 

With the heat transfer sheet combined with the 

protective layer, the protective layer was then 
25 transferred onto the imagewise surface of the photograph 

as obtained above by a heat transfer technique to obtain 

a card according to the present invention. 

The protective layer was removed from the card to 

retouch the photograph. As a result, the fine pattern 
30 was simultaneously destroyed. Since this pattern was 

difficult to reconstruct, it was virtually impossible to 

falsify the card. 

Example H2 

In Example HI, a magenta disperse dye (C.I. Disperse 
35 Red 60) was used as the dye. Otherwise, the procedures 
of Ex. Hi were repeated to make a heat transfer sheet and 
card according to this invention. 
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Example E3 

In Example HI, a cyan disperse dye (C.I. Solvent 
Blue 63) was used as the dye. Otherwise , the procedure 
of Ex. HI were repeated to make a heat transfer sheet and 
5 card according; to this invention. j\W#- 

The cards of Exs. H2 and H3 were both difficult to 
falsify. 

Comparative Example HI 

Without using the disperse dye in Example El 7 a heat 

10 melting heat transfer sheet was prepared. Scratching off 
the ink characters printed similarly left nothing behind. 
Thus, an attempt to falsify the card with another 
characters would be not found out immediately. 

INDUSTRIAL APPLICABILITY 

15 The heat transfer recording media according to the 

present, invention, which provide' greater security against 
falsifying .and countexfexting, ha-va^ w^dfe -a ppi i ^j**^ <-ynff as - : 
various ca rdsn indns i veiof -ikfentification ^cards , ^drivincr ~ 
licenses and membership cards. 
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CLAIMS : 

1. a heat transfer recording medium in which a. 
substrate is carried on its surface with some items o£ 
information such as an image and characters by heat 
transfer and a transparent protective^ . lay^rr lis: provided 
on at least a part of the surface of the thus recorded 
information optionally through an adhesive layer , 
characterized in that: 

said adhesive layer and/or protective layer 
function to provide security against counterfeiting. 

2. A heat transfer recording medium as claimed in 
Claim 1, wherein said protective layer is provided 
thereon or therein with a design which does not 
substantially conceal said information. 

3_ A heafc^ transfer : r ecordxng r medi urn : as cl a i Tn eeL in; 

Claim i, wherein said image is formed by a beat: transfer: 
technique . 

— - ~ ~ -•* • 

4 . * A heatr transfer recording medium as claimed in 
Claim l r wherein said substrate is in the form of a card. 

5. a heat transfer recording medium as claimed in 
Claim 2, wherein said design formed on or in said 
protective layer is visually observable in a normal 
state. 

6. A heat transfer recording medium as claimed in 
Claim 2, wherein said design formed on or in said 
protective layer is not visually observable in a normal 
state. 

7. a heat transfer recording medium as claimed in 
Claim 2, wherein said protective layer is formed of two 
layers between which said design is formed. 
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8. A heat transfer recording medium as claimed, in 

Claim 2, wherein said adhesive layer is formed between 
said substrate and said protective layer , and said design 
is formed between said adhesive layer and said protective 
layer. ^ ;V _ J- ;•■ _ 

9* A heat transfer recording medium as claimed in 

Claim 2, wherein said design formed on or in said 
protective layer is formed by a transparent pigment, a 
dye, a fluorescent dye, an infrared absorber, a 
fluorescent brightener, an ultraviolet absorber, an 
oxygen indicator or a hologram. 

10. A heat transfer recording medium as claimed in 

Claim 1, wherein said protective layer and/or adhesive^ 
layer contains a photosensitive- material, which does not 
substantially conceal ^said information.. ^r? ^ - 

II • A heat transfer recording medinnras claimed in 

Claim 10, wherein said image is formed by a heat transfer 
technique . 

IZ» A heat transfer recording medium as claimed in 

Claim 10, wherein said photosensitive material is formed 
by a transparent pigment, a dye, a fluorescent dye, an 
infrared absorber, a fluorescent brightener or an 
ultraviolet absorber. 

13. A heat transfer recording medium as claimed in 
Claim 1, wherein said protective layer is formed of an 
uneven layer. 

14. A heat transfer recording medium as claimed in 
Claim 13, wherein the unevehness of said protective layer 
is achieved by an uneven luster, an uneven profile, an 
uneven thickness, an uneven surface form or an uneven 
coloration. 
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15. A heat transfer recording medium as claimed in 
Claim 1, wherein said protective layer is formed of a 
film having a hologram on at least its part. 

16. A heat transfer recording medium as claimed in 
Claim l f wherein said substrate is carried on its surface 
with a background pattern, an image and literal 
information , said background pattern and image being 
printed by a heat transfer technique. 

17. A method for making heat transfer recordings by 
forming plural items of imagewise information on the 
surface "of a substrate by a heat transfer technique , 
characterized in that: 

a first iteat * transfer image is transferred onto 
the ^surface .of:.said ..substrate: and a . second: Aeat: transfer- 
image is transferred onto the surface of said substrafre r 
simultaneously with, or in superposed relation to r said 
first heat transfer image : 



18 . A method as claimed in Claim 17 , wherein said 
images are formed by a heat transfer technique. 

19. A method as claimed in Claim 17, wherein said 
substrate is in the form of a card, 

20. A heat transfer image receiving sheet, 
characterized in that a hologram sheet is provided on at 
least one major side with a dye receiving layer for 
receiving a dye for heat transfer. 

21. A heat transfer image receiving sheet as claimed 
in Claim 20, wherein an intermediate layer is formed 
between said hologram sheet and said dye receiving layer. 
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22. A heat transfer image receiving sheet as claimed, 
in Claim 20, wherein said hologram sheet , dye receiving 
layer or intermediate layer is transparent or semi- 
transparent . 

23. A heat transfer sheet, characterized in that a 
substrate sheet is provided on its surface with a hot 
meltable ink layer containing a sublimable dye. 
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